Chapter 8

Railroad Locomotive Safety Standards
Part 229

I ntroduction

The Federa Railroad Administration revised those sections of 49 CFR Part 230 that dealt with
Other Than Steam Locomoatives and codified them under Part 229, which became effective on
May 1, 1980.

The following provides guiddines to be used by Federal and State Inspectors when conducting
ingpections of locomotives for compliance with federd laws and regulations. It isimportant that
agency enforcement policies be adhered to by every Inspector when conducting ingpections, so
that uniformity of enforcement activity is achieved.

The procedures and guidance provided in both this manud and the Generd Manud should be
observed when assessing the need for gppropriate corrective actions regarding non-compliance
with locomotive safety standards. When an MP& E Inspector determinesthat a deficiency exists
on alocomotive which may not be conducive to safe operation, the Ingpector must decide if the
defect(s):

# |s aPart 229 defect;

# Should be documented on the F6180.96 - Inspection Report;
# Warrants the issuance of aviolation;

# Warrants the issuance of a Specia Notice for Repair; and/or

# Should be reported to the railroad as an unsafe condition(s), not encompassed in Federa
regulation.

MP&E Inspectors will conduct most of their locomotive inspections &t either a facility where
periodic, annud, and biennia tests are performed, or at alocation where locomotives are serviced
and prepared for train service. However, with theincrease of locomotive calendar day inspections
being performed by railroad transportation department empl oyeesaway from mechanicd facilities,
it is important that the MP&E Inspectors schedule time to monitor these practices for full
compliance with the regulaions.
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A locomoative should comply with dl of the requirements of Part 229 and be free of any defects.
Keep in mind, alocomotive may not be absolutdy clean and free of dl accumulations of ail, but
dill be in compliance. The Locomoative Safety Standards address conditions which create an
unsafe working environment, an unsafe condition, or an unsafe locomotive. It does not address
housekeeping practices of arallroad. Anytime aFedera defect isfound onalocomotive thet has
just been placed into service after receiving a periodic test, a violation should be strongly
considered.

When an Inspector discovers and substantiates a defective condition that he/she believes makes
a locomative unsafe and not fit for service, a Special Notice For Repair may be issued to the
ralroad. The Notice should describe the condition or conditions for which it wasissued. Except
in rare circumstances, aviolaion mus be submitted with any Specia Notice For Repair.

Any railroad employee who authorizes the willful movement or operation of a non-complying or
unsafe locomotive, and who has knowledge of the circumstances, can be held personaly
responsible for the action. The Ingpector should judge dl pertinent facts and determineif it can be
documented that the railroad employee can be cited for willful noncompliance with Federd
regulations. Prior to advising arailroad employeethat he/shewill be cited for awillful violation, the
| ngpector must coordinate such actionin accordance with established procedures. (See General
Manual.)

L ocomotive Safety Standards I nspection Procedures

Upon ariva at an ingpection point where mechanical department personnel are assigned to
performlocomoative ingpection, testing and repair, the Inspector should notify the local supervision
of his’her presence and intentions. It is up to the railroad as to whether an employee will
accompany the Inspector. However in someingances, it is not aways advantageous to notify the
rallroad of FRA presence, especidly if an ingpection isrelated to acomplaint or investigation.

Itisnot necessary for FRA Inspectorsto obtain "blue sgnd™ protectionwhen conducting any type
of ingpection activity. However, Inspectors should be dert and not place themsalvesin a pogtion
where the unexpected movement of equipment subjects them to the danger of persond injury.
Railroad representative(s) accompanyingthe I nspector during theinspectionmust obtain blue sgnd
protection if they engage in activities that require them to work on, under, or between the
equipment.

Tedting or operating any railroad equipment shal be performed by railroad personnel, not FRA
Ingpectors. Wherepractical, thelnspector should observetestsof theair brakes, speedindicators,
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highvoltage ground protection, and whed dip/dide protection. Point out any observed conditions,
whether covered by the regulations or not, that would jeopardize employee safety and/or the safe
operation of the equipment.

After theingpection, advisethe proper railroad representative of dl non-complying conditions. The
Ingpector must use discretion in evauating the condition of the equipment  and whether or not to
cite the defects on hisher ingpection report. Although a railroad need not have knowledge of a
non-complying condition on a locomative to be assessed a dvil penaty under the Locomoative
Safety Standards, each Inspector is expected to use sound judgment aong with the guidance
outlined in the Generd Manuad, when deciding whether the issuance of a violation report is
appropriate under the circumstances. The purpose of the civil pendty isto promote compliance,
not punisharailroad for each and every non-complying conditionregardless of the circumstances.
Accordingly, eachIngpector should limit the issuance of violation reports to Situations where civil
penatieswill promote compliance. If arailroad makes a serious, good-faith effort to comply with
standards, the filing of aviolaionreport for anisolated, difficult to detect, non-complying condition
would serve no vaid enforcement purpose.

The railroad should be notified of al cited conditions in a timely manner, so that gppropriate
corrective action can be taken. Inspectors do not have the option or authority to authorize a
railroad to use a non-complying locomotive once a defective condition is cited. The Inspection
Report should be completed and appropriate copies given to the railroad representative. If the
ingpectionreport cannot be prepared immediatdy after the ingpection, then one must becompleted
during the next work period and delivered or forwarded to arailroad representative.

Regulation:
Subpart A - General
§229.1 Scope.
This part prescribes minimum Federal safety standards for all locomotives except

those propelled by steam power.

§229.3 Applicability.

(a) Exceptas provided in paragraph (b) through (e) of this section, this part applies to
all standard gage railroads.

(b) This part does not apply to:

(1) A railroad that operates only on track inside an installation which is notpart of the

general railroad system of transportation; or
(2) Rapid transit operations in an urban area that are not connected with the general

railroad system of transportation.
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(c) Paragraphs (a) and (b) of §229.125 do notapply to Tier llpassenger equipment as
defined in 8238.5 of this chapter (i.e., passenger equipment operating at speeds
exceeding 125 mph but not exceeding 150 mph).

(d) On or after November 8, 1999, paragraphs (a)(1) and (b)(1) of 8229.141 do not
apply to “passenger equipment” as defined in 8238.5 of this chapter; unless such
equipment is excluded from the requirements of §8238.203 through 238.219, and
§238.223 of this chapter by operation of §238.201(a)(2) of this chapter.

(e) Paragraphs (a)(2) through(a)(4), and (b)(2) through (b)(4) of §229.141 do notapply
to “passenger equipment” as defined in 8238.5 of this chapter thatis placed inservice
for the first time on or after September 8, 2000, unless such equipment is excluded
from the requirements of §§238.203 through 238.219, and §238.223 of this chapter
by operation of §238.201(a)(2) of this chapter.

Guidance:

(b)(1) The Inspector should be aware that if alocomotive(s) of a private industry operates over
aportion of agenerd railroad system’s yard or tracks, such locomotives must be in compliance
with the Locomotive Safety Standards and other appropriate regulations. Legd action could be
taken againg the indudtrid railroad if their locomotives are not in compliance, but FRA usudly
holds the generd railroad responsible and liable for the industria locomotives which it permitsto
be used onitslines. If anindustry leasesatrack in an adjacent railroad yard for its exclusve use,
it may operate over that track asif it were part of the indudtria facility and the locomotives do not
come under the Locomoative Safety Standards. (See 49 CFR209 Appendix A.) Whenever there
isaquestionasto whether arailroad’ s operation and/or equipment falls under the requirements of
Part 229, the Regiond office should be contacted for confirmetion.

Regulation:

§229.4 Information Collection.

Guidance:

This part relates to information collection under part 229, which was reviewed by the Office of
Budget and Management. No enforcement action is attached to this part.

Regulation:
8 229.5 Definitions.
Asused in this part—

Break means a fracture resulting in complete separation into parts.
Cab meansthat portion of the superstructure designed to be occupied by the crew

operating the locomative.
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Carrier meansrailroad, asthat termisin this section.

Commuter service means the type of railroad service described under the heading “ Commuter
Operations’ in 49 CFR part 209, Appendix A.

Commuter work trainisanon-revenue servicetrain used inthe administrationand upkeep service
of acommuter railroad.

Control cab locomotive means a locomotive without propelling motors but with one or more
control stands.

Controlling remotedistributed power |ocomotive means the locomoative ina distributed power

consst that receives the coded signal from the lead locomotive consigt of the train whether
commanded autométically by the distributed power systemor manualy by thelocomotive engineer.

Crack means afracture without completeseparationinto parts, except that cagtings with shrinkage
cracks or hot tearsthat do not Sgnificantly diminishthe strength of the member are not considered
to be cracked.

Cruise control means adevicethat controls locomotive power output to obtain a targeted speed.

A devicethat functions only at or below 30 miles per hour is NOT considered a“ cruise control”

for purposes of this part.

Data element means one or more data point or value reflecting on-board train operations at a
paticular time. Data may be actua or “passed through” values or may be derived from a
combination of vaues from other sources.

Dead |ocomotive means—

@ A locomotive, other thanacontrol cab locomoative, that does not have any traction device
supplying tractive power; or

2 A control cab locomotive that has alocked and unoccupied cab.

Distributed power system means a system that provides control of a number of locomotives
dispersed throughout atrain froma controlling locomotive located inthe lead position. The system
provides control of the rearward locomotives by command sgnds originding at the lead

locomotive and transmitted to the remote (rearward) locomotives.

DMU |ocomotive means a diesd-powered multiple unit operated locomative with one or more
propelling motors designed to carry passenger traffic.

Electronic air brake means a brake system controlled by a computer which provides the means
for control of the locomotive brakes or train brakes or both.

Event recorder means a device, designed to resist tampering, that monitors and recordsdata, as
detailedin§ 229.135(b), over the most recent 48 hours of operation of the eectrical system of the
locomoative onwhichthe device isingaled. However, adevice, desgned to resist tampering, that

monitorsand records the specified data only whenthe locomotive is in motion meets this definition
if the device wasingdled prior to November 5, 1993 and if it records the specified data for the
lagt eight hours the locomoative was in mation.

Event recorder memory module means that portion of the event recorder used to retain the
recorded data as detailed in § 229.135(b).
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High voltage means an eectrica potentia of more than 150 volts.

In-service event recorder means an event recorder that was successfully tested as prescribed in
§ 229.27(d) and whose subsequent fallureto operate as intended, if any, is not actualy known by
the railroad operating the locomative on which it isingaled.

Lead |ocomotive means the first locomotive proceeding in the direction of movement.

Lite locomotive means a locomoative or a consst of locomotives not attached to any piece of
equipment or attached only to a caboose.

Locomotive means a piece of on-track equipment other than hi-rail, specidized maintenance, or
other amilar equipment—

(1) With one or more propelling motors designed for moving other equipment;

(2) With one or more propelling motors designed to carry freight or passenger traffic or both; or
(3) Without propelling motors but with one or more control stands.

Mandatory directive means any movement authority or speed restriction that affects a railroad
operation.

Modesty lock means a latch that can be operated in the norma manner only from within the
sanitary compartment, that is designed to prevent entry of another person when the sanitary
compatment isin use. A modesty lock may be desgned to dlow ddiberate forced entry in the
event of an emergency.

MU |ocomotive means a multiple unit operated dectric locomotive—

(1) With one or more propelling motors designed to carry freight or passenger traffic or both; or
(2) Without propedling motors but with one or more control stands.

Other short-haul passenger service means the type of railroad service described under the
heading “ Other short-haul passenger service’ in 49 CFR part 209, Appendix A.

Potable water means water that meets the requirements of 40 CFR part 141, the Environmenta
Protection Agency’s Primary Drinking Water Regulations, or water that has been approved for
drinking and washing purposes by the pertinent state or loca authority having jurisdiction.  For
purposes of this part, commercidly available, bottled drinking water is deemed potable water.
Powered axle is an axle equipped with atraction device.

Railroad meansdl formsof non-highway ground transportationthat run onrails or e ectromagnetic
guideways, including (1) commuter or other short-haul rail passenger service in a metropolitan or
suburbanarea, and (2) high speed ground transportation systems that connect metropolitanaress,
without regard to whether they usenew technol ogies not associated withtraditiona railroads. Such
term does not include rapid trangt operations within an urban area that are not connected to the
generd railroad system of transportation.

Remanufactured |ocomotive means a locomoative rebuilt or refurbished from a previoudy used
or refurbished underframe (* deck™), containing fewer than25 percent previoudy used components
(weighted by dollar vaue of the components).

Sanitary means lacking any conditioninwhichany sgnificant amount of filth, trash, or humanwaste
IS present in such a manner that a reasonable person would beieve that the condition might
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conditute a hedth hazard; or of strong, persstent, chemica or human waste odors sufficient to
deter use of the fadlity, or give rise to areasonable concernwithrespect to exposureto hazardous
fumes. Such conditionsinclude, but are not limited to, atoilet bowl filled with human waste, soiled
toilet paper, or other products used in the toilet compartment, that are present due to a defective
toilet facility that will not flush or otherwise remove waste; vishle humanwaste resdue onthe floor
or toilet seet that is present due to atoilet that overflowed; an accumulation of soiled paper towels
or soiled toilet paper on the floor, toilet fadlity, or sink; an accumulation of visble dirt or human
wadte on the floor, toilet fadlity, or snk; and strong, persistent chemica or human waste odorsin
the compartment.

Sanitation compartment means an enclosed compartment on arailroad locomative that contains
atoilet facility for employee use.

Self-monitoring event recorder means an event recorder that has the ability to monitor its own
operation and to digplay an indication to the locomotive operator when any data required to be
stored are not stored or whenthe stored data do not match the data recelved fromsensorsor data
collection points.

Serious injury means an injury that results in the amputation of any appendage, the loss of sight
in an eye, the fracture of a bone, or the confinement in a hospita for a period of more than 24
consecutive hours.

Switching service means the classfication of railroad freight and passenger cars according to
commodity or destination; assembling cars for train movements; changing the position of carsfor
purposes of loading, unloading, or weighing; placing locomotives and cars for repair or storage;
or moving rail equipment inconnectionwithwork servicethat doesnot condtituteatrain movemen.

Throttle position meansany and al of the discrete output positions indicating the speed/tractive
effort characterigtic requested by the operator of the locomative on which the throttle is ingtaled.
Together, the discrete output positions shdl cover the entirerange of possible speed/tractive effort
characterigtics. If thethrottle has continuoudy variable segments, the event recorder shall capture
ather: (1) the exact level of speeditractive effort characteristic requested, on a scale of zero (0)
to one hundred percent (100%) of the output varigble or (2) avdue converted from a percentage
to acomparable 0 to 8 digita sgnd.

Time means either “time-of-day” or “elgpsed time’ (from an arbitrarily determined event) as
determined by the manufacturer. In ether case, the recorder must be able to convert to an
accurate time-of-day with the time zone stated unless it is Greenwich mean time (UTC).

Toilet facility means a systemthat autometically or oncommeand of the user removes humanwaste
to aplace whereit istreated, diminated, or retained suchthat no solid or non-treated liquid waste
is thereafter permitted to be released into the bowl, urinal, or room and that prevents harmful
discharges of gases or persistent offensive odors.

Transfer service means a freght train that travels between a point of origin and a point of fina
degtination not exceeding 20 miles and that is not performing switching service.

Unsanitary means having any condition in which any significant amount of filth, trash, or
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humanwaste is present in such a manner that areasonable personwould believe that the condition
might condtitute a hedlth hazard; or strong, persistent, chemica or humanwaste odors sufficient to
deter use of the fadility, or give riseto a reasonable concern with respect to exposure to hazardous
fumes. Such conditionsinclude, but are not limited to, atoilet bowl filled with human waste, soiled
toilet paper, or other products used in the toilet compartment, that are present due to a defective
toilet fadility that will not flushor otherwise remove waste; visble humanwaste resdue onthe floor
or toilet seat that is present due to atoilet that overflowed; anaccumulation of soiled paper toweds
or soiled toilet paper on the floor, toilet facility, or Snk; an accumulation of visble dirt or human
waste on the floor, tailet facility, or Snk; and strong, persistent chemica or human waste odorsin
the compartment.

Washing system means a system for use by railroad employees to maintain persond cleanliness
that includes a secured sink or basin, water, antibacterial soap, and paper towels; or antibacterid
waterless soap and paper towds, or antibacteria moist towel ettes and paper towels; or any other
combination of suitable antibacteria cleansing agents.

Guidance:

Section(c): Carrier Thedesignation carrier should not be used in referringto arailroad. TheRal
Safety Improvement Act of 1988 (RSIA 88) did away with the phrase "common carrier” and
required that the word “railroad” beinserted indl FRA regulations whichprevioudy usedtheword
carrier or common carrier.

Section (d): Control Cab Locomotive This could be either a passenger coach with a control
stand located at one end, where the operator can operate a passenger train with the locomative
pushing/pulling the train; or acabooseor car equipped withremote control equipment that provides
an interface between the remote control transmitter (RCT) and alocomotive for remote control
operation. Only those portions of the control cab locomotive which have appurtenances and items
listed in Part 229 have to be in compliance with Part 229,

Section(f): Dead Locomotive A dead locomotive can havethe diesd engine either idling or shut
down. It cannot supply tractive effort. It must be “ off-line.”

Section (k): Locomotive A hi-rall vehide is defined as a truck, automobile, or machinery with
retractable flanged whedls, so it may be used on ether the highway or railroad track. Specidized
maintenance or other smilar equipment includes track motor cars, cranes, derricks, pile drivers,
ral grinders, balast cleaners, etc. Periodicaly, FRA receives inquiries about equipment
requirements for saf-propelled vehides used to haul revenue freight on the main line. These
vehidesindudethose built by Trackmobile Inc., Shuttle Wagon, Mitchdll Equipment Corporation
and Brandt Roadrailer. Sdf-propelled vehicles are used in a variety of railroad functions. When
sef-propelled vehicles are used only inthe performance of typical maintenance-of-way functions,
or if they are used to move cars or equipment within the confines of repair fadilities, they areto be
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considered specidized maintenance equipment and are exempt from many Federa Railroad
Adminigration (FRA) regulations. When a saf-propelled vehide isused to move freight over the
railroad, outs dethelimitsestablished for mai ntenance-of -way operations and repair facilities, it will
be considered a locomotive and must comply with gpplicable regulations. Even though these
vehidesdo not resemble a standard locomoative, the purpose for whichthey are being used requires
compliancewith49 CFR Sections 223, 229, 231 and 232. The sdf-propelled vehiclesareunique
in congtruction, appearance and use. Many of these vehicles currently being used have aready
been modified by the manufacturers (as closdy as congtruction would permit) to bring them into
compliance with Federd regulations. FRA acknowledgesthat this equipment hasaplaceinawdl
rounded rail transportation system. In an effort to recognize the unique characteristics of these
vehicles, FRA Inspectors should exercise enforcement discretion and good judgment in andyzing
an operation where self-propelled vehicles are used for train movements. Items deemed to be
safety related, that cannot meet specified requirements, will have to be addressed through the
walver process. The following specifications should be used by Inspectors for enforcement
guidance:

1. The vehicle glazing materid must comply with Part 223

2. Each sdf propelled vehicle shall be ingpected each cdendar day when used and an
ingpection report and record shall be completed as described in Section 229.21.

3. Each sdf propelled vehicle shdl receive a periodic ingpection as described in Section
229.23, and dl pertinent data is to be entered on a F6180.49A Locomotive Inspection
and Repair Report, which shal be displayed under a trangparent cover in a conspicuous
place in the cab of the vehicle.

4, The vehid€e s ar brake equipment must be cleaned and tested as often as conditions
require, but not less frequently than required in Sections 229.25, 229.27 and 229.29.

5. The man ar reservoir must comply with Section 229.31 regarding either hammer and
hydrogtatic testing or pre-drilling of the reservaoir.

6. Vehide must meet generd Safety Requirements of Sections 229.41, 229.43 and 229.45.

7. Fud safety cut off devices, Section 229.93.

8. The vehicle must have a speed indicator if it isoperated at a speed that exceeds 20 mph.
Section 229.117.

0. Interior cab noise must comply with Section 229.121.

10.  Vehicle headlights must be fully functiona and if operated at speeds in excess of 20 mph
over one or more public highway-rail crossngs, must comply with auxiliary light
requirements, Section 229.129.

11.  Vehicdle must be equipped with an audible warning device, Section 229.129.

12. If operated at speeds in excess of 30 mph while hauling cars, vehicle must be equipped
with working event recorder in compliance with Section 229.135.

13.  Switching steps as defined in Section 231.30.

14. Four horizontal handholds secured to the back and front ends of the vehicle,  secured
by bolts or other acceptable mechanica fastener. Section 231.30.
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15.  Verticd handholds painted in contrasting colors and secured by bolts or other  aoogiede
fasteners, Section 231.30.

16. Must be equipped with automatic couplers, to prevent the necessity of someone going
between the vehicle and car for the purpose of coupling or uncoupling, Section 231.30.

17. If conditions warrant, a two-way end-of-train device must be used, Sections
232.401-409.

18.  Aswith any train movement, the vehide must be equipped with a brake system that
permits the operator to apply and release the brakes on cars being hauled. The brake
equipment must aso be arranged so that proper air brake leakage tests can be conducted
as applicable, Sections 232.12 and 232.13. (MP& E 98-71.)

Despite the fact that the Burro Crane is excluded from the definition of “locomotive’ under
§229.5(1) of the Locomotive Safety Standards as a piece of gpeciaized maintenance equipment
and is not subject to those Standards, the Burro Crane is nevertheless subject to the statutory
requirements of the Locomotive Inspection Act. In particular, the requirement that it be safe. In
the preamble to the find locomoative rules, FRA explicitly recognizes the applicability of the Act by
dating that “FRA will continue to implement the basic statutory safety requirements with respect
to such work equipment by usng the Specia Notice For Repar when appropriate.”
45 FR 21093. (MP&E 98-25.)

Section(l): MU Locomotive Thisrefersto the self propelled trandt carsin commuter servicein
various large urban centers around the country. This section does not apply to the common
vernacular of the ralroad industry, whereby MU locomotive is a generic term given to any
locomotive which can be coupled inacons st withother locomotives and controlled from asingle
control location.

Regulation:

§229.7 Prohibited Acts.

(a) The Locomotive Inspection Act (45 U.S.C. 22-34) makes it unlawful for any carrier
to use or permitto be used on its line any locomotive unless the entire locomotive and
its appurtenances --

(1) Are in proper condition and safe to operate in the service to which they are put,
without unnecessary peril to life or limb; and

(2) Have been inspected and tested as required by this part.

(b) Any person (an entity of any type covered under 1 U.S.C. 1, including but notlimited
to the following: a railroad; a manager, supervisor, official, or other employee or agent
of a railroad; any owner, manufacturer, lessor, or lessee of railroad equipment, track,
or facilities; any independent contractor providing goods or services to a railroad; and
any employee of such owner, manufacturer, lessor, lessee, or independent contractor)
who violates any requirement ofthis part or of the Locomotive Inspection Act or causes
the violation of any such requirement is subject to a civil penalty of at least $500 and
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not more than $11,000 per violation, exceptthat: Penalties may be assessed against
individuals onlyfor willful violations, and, where a grossly negligent violation or a pattern
of repeated violations has created an imminent hazard of death or injury to persons,
or has caused death or injury, a penalty not to exceed $22,000 per violation may be
assessed. Each day a violation continues shall constitute a separate offense. See
appendix B to this part for a statement of agency civil penalty policy.

Guidance:

Paragraph (&) of this section is the regulatory codification of the generd datutory language
previoudy contained in the Locomotive Ingpection Act, recodified at 49 U.S.C. § 20701. This
section should only be cited when defective conditions of a locomotive's appurtenances are
disclosed on items not specificaly covered by other provisions contained in Part 229. For
example, this provision should be used to report a defective appurtenance such as awarning bell
or derter equipment. Defective equipment associated with remote control locomotive (RCL)
operations should be addressed under this section. The remote control transmitter (RCT), when
operating a locomative in remote mode, becomes an appurtenance to that locomotive and is
subject to the provisons of this section. Also, any lights added to an RCL that indicate the
locomoative is operating in the remote control mode is an appurtenance. Therefore, if any of the
equipment associated with RCL operations is found defective at any time during remote mode
operation, gppropriate enforcement action should be taken.

The Ingpector may consider filing aviolation under this section if the following is evident:

1. The locomoative is not insafe or proper conditionfor the service in which it will be placed,
ad

2. The involved condition endangers the railroad personnel and/or the public by exposing
them to unnecessary peril to life or limb.

If an Inspector seeksaviolationunder this provision, the Inspector must fully describe the defective
part or gppurtenance and must fully explain how the defective part or appurtenance endangersthe
safety of the crew and/or the generd public. This section should not be cited if the condition or
defective gppurtenance is specificaly addressed in another provison contained in Part 229, the
more specific provison should be utilized.

Paragraph (b) of this section recognizes FRA’ s ability to useindividud liability as an enforcement
tool incircumstances where arailroad employee willfully allowsthe use of alocomative witha non-
complying condition covered by this part. Ingpectors must exercise care in these circumstances,
ensuring that dl the concerns and guiddinesdiscussed in Chapter 3 of this Manual and in Appendix
A t049 CFR Part 209 arefollowed and addressed before pursuing enforcement actionagaing an
individud.
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Regulation:

§229.9 Movement of non-complying locomotives.

(a) Except as provided in paragraphs (b), (c) and 8229.125(h), a locomotive with one
or more conditions not in compliance with this part may be moved only as a lite
locomotive or a dead locomotive after the carrier has complied with the following:
(1) A qualified person shall determine --

() That it is safe to move the locomotive; and

(if) The maximum speed and other restrictions necessary for safely conducting the
movement;

(2)(i) The engineer in charge of the movement of the locomotive shall be notified in
writing and inform all other crew members in the cab of the presence of the
non-complying locomotive and the maximum speed and other restrictions determined
under paragraph (a)(1)(ii) of this section.

(if) A copy of the tag described in paragraph (a)(3) of this section may be used to
provide the notification required by paragraph (a)(2)(1) of this section.

(3) A tag bearing the words "non-complying locomotive™" and containing the following
information, shall be securely attached to the control stand on each MU or controlcab
locomotive and to the isolation switch or near the engine start switch on every other
type of locomotive --

(i) The locomotive number;

(i) The name of the inspecting carrier;

(iii) The inspection location and date;

(iv) The nature of each defect;

(v) Movement restrictions, if any;

(vi) The destination; and

(vii) The signature ofthe person making the determinations required by this paragraph.
(b) A locomotive that develops a non-complying condition enroute may continue to
utilize its propelling motors, if the requirements of paragraph (a) are otherwise fully met,
until the earlier of --

(1) The next calendar day inspection, or

(2) The nearest forward point where the repairs necessary to bring it into compliance
can be made.

(c) A non-complying locomotive may be moved lite or dead within a yard, at speeds
not inexcess of 10 miles per hour, without meeting the requirements of paragraph (a)
of this section if the movement is solely for the purpose of repair. The carrier is
responsible to insure that the movement may be safely made.

(d) A dead locomotive may not continue in use following a calendar day inspectionas
a controlling locomotive or at the head of a train or locomotive consist.

(e) A locomotive does not cease to be a locomotive because its propelling motor or
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motors are inoperative or because its control jumper cables are not connected.

(f) Nothing inthis section authorizes the movement of a locomotive subject to a Special
Notice for Repair unless the movement is made in accordance with the restrictions
contained in the Special Notice.

(g) Paragraphs (a), (b), (c) of this section shall not apply to sanitation conditions
coveredby88229.137and 229.139. Sections 229.137 and 229.139 set forth specific
requirements for the movement and repair of locomotives with defective sanitation
compartments.

Guidance:

Section (a): When a non-complying condition under Part 229 is found by either the railroad's
Inspector or an MP& E Inspector [except as provided in paragraphs (b) and (c) ], the railroad
may only move the locomotive as a lite locomotive or dead locomotive under whatever conditions
that the qudified person and the railroad deem suitable for a safe move [except as provided in
paragraphs (b) and (c)]. Thelocomoative may be moved to any location the railroad designates
to have it brought into compliance. If the FRA Inspector believes that the movement of the
locomative by the rallroad under this section condtitutes an immediately unsafe Stuation, such as
possible derallment, a Specia Notice For Repairs - FRA Form F6180.8 may be issued to
effectively remove the locomoative from service. In addition to describing the immediate unsafe
condition, the Inspector must also note that the movement restrictions or lack of (i.e., speed,
distance, etc.), as proposed by the railroad, would create an additiond unsafe problem. The
Inspector should never dictate to arailroad conditions for the movement of any non-complying
locomotive, unless the condition is so deplorable that movement at any speed would create an
unsafe condition. Any regtrictions are the railroad’ s respongibility.

Section (b) dlowsfor the continued use of alocomoative that develops an en route non-complying
conditionuntil the earlier of ; (1) the next calendar day inspection, or (2) the nearest forward point
where the repairs necessary to bring it into compliance can be made. Use of alocomotive under
this provisionis permitted only if the requirements of 8 229.9(a) are fully met, whichmeans a“non-
complying tag” that is properly filled out must bein the cab of the non-complying locomotive.

If the non-complying condition can be brought into compliance by shifting the position of the
locomoative in the cons<t, the non-complying condition should be rectified by doing so at the next
forward location where this can be accomplished. This could be asiding, awye, or any location
whereit isphyscaly possible to repostion the locomotive. Railroad employees performing this
task may do soif it does not endanger the safety of employees, locomotivesor train. Thislocation
should not be construed or designated as arepair point.
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Section (a)(1) requires that, “A quaified person shdl determine - (i) That it is safe to move the
locomoative; and (ii) The maximum speed and other redtrictions necessary for safely conducting the
movement. " Difficulty in the interpretation and enforcement of Section 229.9 arises asthis section
does not provide guidance with respect to the criteria used to “qualify” a person to make the
determination required above. The decisons to continue use of a non-complying locomotive in
some cases are being made by persons not quaified to make thesedecisons. A person qudified
to perform a daly ingpection may not necessarily possess the qudifications to make the
determination that it is safe to move a defective locomoative.

The qudified person must have demondrated to the railroad, at a minimum, the knowledge and
ability to inspect locomotivesand provide recommendations regarding the criterialisted in Section
(8. This does not imply that the qudified person must possess intimate knowledge of and
experience withdl of the componentsand functions of alocomotive. Additiondly, thereare varying
leves of qudified persons. As an example, ajourneyman electrician may not have the necessary
knowledge to make safety recommendations concerning locomative running gear. However, that
person should be quaified to address problems associated with the electric control apparatus.

Section 240.123 requiresthat eachrailroad providefor initid and continuing educationof certified
locomotive engineers to ensure that eachengineer maintains the knowledge, skills, and ability with
respect to (among other areas) the mechanica condition of equipment. As such, the locomotive
engineer is consdered qudified to provide safety recommendations concerning certain en route
non-complying conditions. Normaly, these conditions are limited to those which are evauated
during the daily ingpection required by Section 229.21 such as headlights, speed indicators, cab
sedts, ar brakes, wiper, and d erter mafunctions. Thelocomotive engineer would a so be expected
to identify certain obvious mechanica problems suchasmagjor whed defectsand some running gear
problems. However, theengineer would not be expected to properly assessthe safety implications
of continued movement of the locomotive for most mechanical defects. In these cases,
recommendations regarding the continued safe movement of a non-complying locomotive in
accordance with 8229.9(a)(1) need to be made by a person that is more qualified, such as a
mechanica department employee. These recommendations may be based on telephone or radio
conversations between the engineer and the more qudified individud.  If the non-complying
condition cannot be resolved solely via voice communication, a qudified individua must conduct
aphysicd on-steingpectionto identify al gppropriate restrictions for continued safe movement of
the locomoative.

Whileit isthe trangportati on/operating department that controls the daily operation of the railroad,
operaing personne may not possess the qudifications and technica expertise to make safety
recommendations regarding non-complying locomotives. When investigating an issue involving
enforcement of §229.9, MP&E Inspectors must carefully examine the qudifications of the
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individua who made the safety recommendations to determine if the railroad acted in compliance
with the regulations.

Certain non-complying conditions require alocomoative to be removed fromthe lead positionat the
firg available location, but would not require it to be removed from service. Examples of such
conditionsinclude, but are not limited to: speed indicators, headlights, cab windows and audible
warning devices. When conditions such as these exigt, the railroad mugt, in order to be in
compliance, remove the locomotive from the lead postion. Inspectors must exercise sound
judgement. For example, a defective cab heater during warm weather would not necessitate
remova of the locomotive from the lead or controlling postion. In theinterest of safety, when a
locomoative isrepositioned fromthe lead position to correct a non-complying condition, the "non-
complying locomoative tag” should remain attached to the locomotive until repairs are made.

Section 229.9 is slent on the repair location question. 1t depends on the power pendty built into
the regulationto convincethe railroad to maintain the locomotive fleet. Movement of aliteor dead
locomoative not only limits the power available, but adds tonnage to the train.

Where anMP& E | ngpector hasknowledge that a railroad permits locomotives which develop en
route non-complying conditions to continue in service past mechanical fadilitieswhere repairs can
be made, he/she should investigate to determine that the requirements of Section (8) are being
complied with. If the Ingpector is made aware that a non-complying locomotive was moved
beyond aforward repair location, that has previoudy demonstrated the ability to effect repairs of
the non-complying condition, he or she must ensure that subject locomotive would no longer be
used as apropelling or lead locomotive. Thereisno implication in subsection (b) thet each repair
location must be capable of repairing al en route non-complying conditions that can occur.

Section 229.9 dlowsarailroad to move a non-complying locomotive as alite or dead locomoative
to amoredistant repair point of itschoice, provided it meets al other requirements of §229.9 and
such action does not endanger the safety of employees, locomotives or train.

Section 229.9 only permits the movement of a non-complying locomotive witha part 229 defect.
Nothing in §229.9 authorizes the movement of alocomoative withpower brake or safety gppliance
defects. Such locomotives can only be moved under provisons of § 20303 of the Act and/or the
Power Brake Regulations. (M P& E 98-50) It isthe responsbility of the railroad to ensurethat any
locomotive moved witha non-complying defect is in accordance with the gpplicable law. If there
is any doubt, the railroad should contact the FRA. The move may require the railroad to submit
for one-time movement authority. (See Chapter 2.)
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Subsection (d) redtricts the use of a dead locomoative as a controlling locomotive following a
cdendar day ingpection. If a non-complying condition occurs en route, which renders the
locomoative dead, it can continue to control the locomotive condst until a daily inspection is
performed. The intent of this restriction is to ensure that crew members are not permitted or
required to occupy the cab of a non-complying locomotive over an extended period of time.

Section (€) means that alocomative isalocomoativeat dl timesand must be infull compliancewhen
in service or tagged as required by Section 229.9 (a).

Regulation:
8229.11 Locomotive Identification.
(a) The letter “F” shall be legibly shown on each side of everylocomotive near the end

which for identification purposes will be known as the front end.
(b) The locomotive number shall be displayed inclearly legible numbers on each side

of each locomotive.

Guidance:
If vandds have painted greffiti on the locomotive and obscured the identification marks, the
Inspector should point the defect out to the railroad and use appropriate discretion to gain
compliance. Rallroadinitidsdo not haveto beclearly legible on alocomotive. Theregulation does
not require raillroad initids, only a number.

The“F’ isvery important in remote control |ocomotive operations.

Regulation:

§229.13 Control of locomotives.

Exceptwhena locomotive is movedinaccordance with §229.9, whenever two or more
locomotives are coupled in remote or multiple control, the propulsion system, the
sanders, and the power brake system of each locomotive shall respond to controlfrom
the cab of the controlling locomotive. If a dynamic brake or regenerative brake system
is in use, that portion of the system in use shall respond to control from the cab of the
controlling locomotive.

Guidance:
This requirement aso applies to controls of distributed power locomotives (DPU) which are

controlled from a lead locomoative by ether a radio 9gnd, or an eectricd sgnd through a hard
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wire. This aso applies when a locomotive consst is operated via remote control, using a belt
pack. The belt pack is treated the same as the cab of the controlling locomotive when remote
control locomotive operation isin effect.

Regulation:
8229.14 Non-MU locomotive control cab locomotives.

On each non-MU control cab locomotive, only those components added to the
passenger car that enable it to serve as a lead locomotive, control the locomotive
actually providing tractive power, and otherwise control the movement of the train, are
subject to this part.

Guidance:
Only those components added to a passenger car or an “RCL caboose’ that make it function as
alocomotive, suchasthe controller, speed indicator, etc., related to controlling speed and braking
of atrain are subject to this part.

Regulation:
§229.17 Accident reports.

§229.19 Prior Waivers

§229.21 Daily Inspection.

(a) Exceptfor MU locomotives, eachlocomotive in use shall be inspected atleastonce
during each calendar day. A writtenreport of the inspection shall be made. This report
shall contain the name of the carrier; the initials and number of the locomotive; the
place, date and time of the inspection; a description of the non-complying conditions
disclosed by the inspection; and the signature of the employee making the inspection.
Except as provided in 88229.9, 229.137, 229.139, any conditions that constitute
non-compliance with any requirement of this part shall be repaired before the
locomotive is used. Except with respect to conditions that do not comply with
§229.137 or §229.139, a notation shall be made onthe report indicating the nature of
the repairs thathave been made. Repairs made for conditions that do not comply with
§229.137 or 8229.139 may be noted on the report, orin electronic form. The person
making the repairs shall sign the report. The report shall be filed and retained for at
least 92 days in the office of the carrier at the terminal at which the locomotive is cared
for. Arecord shallbe maintained on each locomotive showing the place, date and time
of the previous inspection.

(b) Each MU locomotive in use shall be inspected at least once during each calendar
day and a writtenreport of the inspection shall be made. This report may be part of a
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single master report covering an entire group of MU's. If any non-complying conditions
are found, a separate, individual report shall be made containing the name of the
carrier; the initials and number of the locomotive; the place, date, and time of the
inspection; the non-complying conditions found; and the signature of the Inspector.
Except as provided in 88229.9, 229.137, 229.139, any conditions that constitute
non-compliance with any requirement of this part shall be repaired before the
locomotive is used. Except with respect to conditions that do not comply with
§229.137 or §229.139, a notation shall be made onthe report indicating the nature of
the repairs thathave been made. Repairs made for conditions that do not comply with
8229.137 or §229.139 may be noted on the report, or in electronic form. The person
making the repairs shall sign the report. The report shall be filed in the office of the
carrier at the place where the inspection is made or at one central location and
retained for at least 92 days.

(c) Each carrier shall designate qualified persons to make the inspections required by
this section.

Guidance:

The purpose of the calendar day inspectionisto ascertain that the locomotive is safe to operate in
the service for which it is used, and isin total compliance with Part 229 prior to being placed in
sarvice. Itisavisud walk-around inspection of the locomoativethat providesan opportunity, every
day the locomoative is used, to find and correct incipient problems before they lead to anaccident
or safety incident. An effective locomotive caendar day ingpection requires that the individua
performing the ingpection be dert for tdltde Sgns of any condition or defect that is a potentia
hazard.

After a daly inspection is performed, the locomotive should be free of any non-complying
conditions beforeit is offered for service. The locomative cannot legdly be used until dl federd
defects are corrected.

If the Ingpector continues to find recurrent defects or a pattern of non-complying conditions at a
particular location, he/she should monitor the performance and the results of the daily inspections,
aswadl as questionthe individua (s) performing the inspections, to ascertain if the individua(s) has
the knowledge and ability to perform such ingpections.

If daily ingpectionreports reflect non-complying conditions onalocomotive and the I nspector finds
the conditions were not corrected by the railroad and the locomative continues to be used,
violations should be submitted. Such violations should be accompanied by dl the documentation
available, with a complete explanation regarding the railroad operation at the location.
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Fallure to complete, or produce a record or report, in and of itsdf is not auffident evidence to
establish that a railroad failed to perform an ingpection. It is a “records’ violaion, unless other
evidence (i.e.: witness statement, interviews, event recorder downloads, visua observation, etc.)
is obtained to establishthe falureto conduct the ingpection. If the only evidence available merdly
establishes a failure to complete the cab card or a failure of arailroad to produce a required
ingpectionreport, thenthe appropriate sectionto citefor avil penalty is §229.21(a)(2) - report not
properly executed or retained. Use the “lack of arecord and/or report” to support the other
evidence obtained to establish a “failure to perform an ingpection” violation.

Section (a): A daily ingpection is required by this section for each day a locomotiveisinuse. A
written report and record are required when the inspection is performed. The ingpection can be
conducted at any time during the calendar day. It can be done just before midnight or just after
midnight. If an ingpection were performed just after midnight, the locomoative can be legdly used
for dmost 48 hours before the next ingpection is required. Aningpectionisnot needed unlessthe
locomoative is used during the calendar day. Keep in mind that if a locomotive completes an
assignment prior to the expiration of the caendar day and is not returned to service for severd
days, it would need a daily inspection before midnight of the day it is put back into service. This
regulation has a number of ambiguities that each Inspector mugt be aware of when judging the
ingoection status of any given locomoative.

Sections (a) and (b): Theinspectionreportsareto befiled and retained for 92 days at the termina
wherethe locomative ismaintained. FRA alowsrailroadsto keep thereportsat acentra location
and walvers have been granted to individud railroads that dlow for these reports to be
eectronicaly generated and kept. Whether it is awritten or eectronic report, it must contain the
name of the railroad, initid and number of the locomotive, the place date and time of the ingpection,
adescriptionof any non-complying condition, and the Sgnature of the Inspector. AnInspector has
the right to request the reports for agpecific locomotive(s) for the past 92 days and therailroad is
obligated to providesuchreportsinatimdy manner. A written or eectronic record of the previous
ingpectionmust be physicaly kept on eachlocomative until the next inspectionisperformed. The
record must contain the place, date, and time of the previous inspection.

FRA has determined that 8229.21(a) permits railroads to make either a single written report for
eachlocomoative ingpected or asngle writtenreport which covers multiple locomotives (usudly an
entire consst); provided, the report contains the necessary informationand is properly retained as
indicated below.

When FRA proposed and adopted the locomotive ingpection reporting requirements currently

contained in §229.21(a), FRA spedificaly diminated the previoudy exiding requirement for an
approved reporting form. (See 44 FR 29613, May 21, 1979.) When proposing the existing
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reporting requirements, FRA specifically stated that a railroad could adopt any type of written
report aslong asit included the required information. (See 44 FR 29613.) Consequently, FRA
will permit railroads to use a angle written report which covers multiple locomatives to meet the
written reporting requirements contained in 8229.21(a). However, in order to ensure that al of
the required information is contained on such reports and to ensure their proper retention, the
following conditions must be met if multiple locomoatives are addressed onasingle daily inspection
report:

. Each multiple locomotive daily inspection report provides a space for the initids and
number of each locomotive inspected; the place, date and time of the ingpection; and the
sgnature of Inspector;

. The ingpection report contains a space for entering the initid and number of each non-
complying locomotive adjacent to the non-complying condition(s) disclosed by the
ingpection. There dso must be a space to enter the corrective action(s) taken and the
sgnature of person making the repairs;

. A copy of the multiple report is made for each locomotive entered on the report and
retained for at least 92 days at alocation designated by the railroad;

. A written record is maintained on each locomoative, indicating the date, time and location
of the previous caendar day ingpection;

. Any condition that congtitutes non-compliance with any part of the Locomotive Safety
Standards, Part 229, is repaired before the locomotive is used or the locomotive mugt be
tagged and moved in accordance with §229.9.

When performing records inspections, FRA Inspectors should review therailroad’ scalendar day
ingpection report procedures. If FRA Inspectors make a request for inspection reports and the
raillroad is unable to provideacopy for eachindividua locomotive, appropriate enforcement action
should betaken. (M P& E 00-04)

Section (c): This section gives the railroad sole prerogetive to designate qudified persons to
perform the required inspections. FRA has not set forth any qudification standards for the
railroad’ s designated Inspector.

I nspectors should consider issuing aviolaionreport if any of the following questions are answered
in the efirmative:
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. Were non-complying conditions previoudy reported on the calendar day inspectionreport

not repaired?

. Doesthe railroad have a history of ignoring the requirements of the calender day ingpection
regulation?

. Can aviolationbe documented fromrailroad records for the use of alocomotive overdue

acaendar day inspection?
. Does the overdue ingpection create an immediate hazard?

If an Inspector findsalocomotive being used, with multiple, obvious defects after it just received
an ingpection, a violaion can be submitted for both the defective condition(s) and falure to

perform a proper ingpection.

Remote Control L ocomotive -

A locomotive operating as a remote control locomotive (RCL) is given the same daily ingpection
as a convertiond locomotive. The only difference between the two would be the operating
contrals. If the locomotive is operating in manua mode during the inspection, the brakes would
be tested fromthe controls of the locomoative. If thelocomotiveisoperating in remote mode during
the ingpection, the brakes would be tested from the remote control transmitter (RCT).
Additiondly, dl features on the RCT would be tested to determine that they are functioning

properly.

If the RCL received its daily inspectionwhenthe locomative was operating inthe manua mode and
later a crew links the RCT to operate the locomotive in remote mode, the transmitter must be
tested to determine that it functions as intended prior to commencing remote control operations.
No additional reporting is required, with regards to the daily inspection report.

The RCT, when operating the locomotive, becomes an appurtenance to that locomotive and is
subject to the provisons of 49 CFR 229.7. Therefore, if an RCT is found defective during the
caendar day inspection, it may not be used.  Since the transmitter is not permanently mounted to
the locomoative, if found defective it canbe removed fromservice and another RCT can be linked
to the locomotive after recelving a proper test and ingpection.

If the RCL equipment that is permanently mounted to thelocomotive becomesdefective, the defect
and repairs made must be noted on the locomotive daily ingpection report. RCT’s are portable
and are interchangegble. If the transmitter isfound defective, it does not affect the locomoative if
the locomative can dill be operated in manud or another transmitter can be linked to the RCL.
Since the RCT can operate with severa locomotives, the defective transmitter need not be
reported onthe locomoative inspectionreport. To satisfy the requirement to tag and track defective
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equipment [49 CFR 229.21] the railroad should develop a means to readily identify defective
RCT’s, record defective conditions, indicate repairs made, person meking repairs, and mantain
that record for 92 days.

The requirement to maintain the onboard record does not change. If the RCT is inspected and
tested as part of the daily inspection, the onboard record isinclusive of this. Ifthe RCT is added
to the locomotive some time after the daily ingpection, the device must be tested and inspected to
insure that the brakes, throttle, and al safety festures function as intended. (M P& E 02-01)

Regulation:

§229.23 Periodic Inspection: General.

(&) Each locomotive and steam generator shall be inspected at each periodic
inspection to determine whether it complies with this part. Except as provided in
§229.9, all non-complying conditions shall be repaired before the locomotive or the
steam generator is used. Exceptas provided in §229.33, the interval between any two
periodic inspections may notexceed 92 days. Periodic inspections shallonlybe made
where adequate facilities are available. At each periodicinspection, alocomotive shall
be positioned so thata person may safely inspect the entire underneath portion of the
locomotive.

(b) The periodic inspection of the steam generator may be postponed indefinitely ifthe
water suction pipe to the water pump and the leads to the main switch (steam
generator switch) are disconnected, and the trainline shut-off-valve is wired closed or
a blind gasket applied. However, the steam generator shall be so inspected before it
iS returned to use.

(c) After April 30, 1980, each new locomotive shall receive an initial periodic
inspection before it is used. Except as provided in 8229.33, each locomotive in use
on or before April 30,1980, shall receive an initial periodic inspection within 92 days
of the last 30-day inspection performed under the prior rules (49 CFR 230.331 and
230.451). At the initial periodic inspection, the date and place of the last tests
performed that are the equivalent of the tests required by §8229.27, 229.29, and
229.31 shall be entered on Form FRA F 6180-49A. These dates shall determine when
the tests first become due under §8229.27,229.29, and 229.31. Out of use creditmay
be carried over from Form FRA F 6180-49 and entered on Form FRA F 6180-49A.
(d) Each periodic inspection shall be recorded on Form FRA F 6180-49A. The form
shall be signed by the person conducting the inspection and certified by that person's
supervisor that the work was done. The form shall be displayed under a transparent
cover in a conspicuous place in the cab of each locomotive.

(e) Atthe first periodic inspection in each calendar year the carrier shall remove from
each locomotive Form FRA F 6180-49A covering the previous calendar year. If a
locomotive does notreceive its first periodic inspectionin a calendar year before April
2 because it is out of use, the form shall be promptly replaced. The Form FRA F
6180-49A covering the preceding year for each locomotive, in or out of use, shall be
signed by the railroad official responsible for the locomotive and filed as required in

Revised 3/06



. I . i |

§229.23(f). The date and place of the last periodic inspection and the date and place
of the last test performed under §8229.27,229.29, and 229.31 shall be transferred to
the replacement Form FRA F6180-49A.

(H The mechanical officer of each railroad who is in charge of a locomotive shall
maintain in his office a secondary record of the information reported on Form FRA F
6180-49A under this part. The secondary record shall be retained until Form FRA F
6180-49A has beenremoved from the locomotive and filed in the railroad office of the
mechanical officer in charge of the locomotive. If the Form FRA F 6180-49A removed
from the locomotive is notclearly legible, the secondary record shall be retained until
the Form FRA F 6180-49A for the succeeding year is filed. The Form F 6180-49A
removed from a locomotive shall be retained until the Form FRA F 6180-49A for the
succeeding year is filed.

Guidance:

Section (a): The 92-day cyde begins (day 1) on the date entered on FormF 6180.49A. The92-
day cycle ends 11:59 p.m. on day 92, unlessthere is legitimate out-of-service time as defined in
§229.33. Some Class 1 ralroads are performing ingpections and reporting them on the
F6180.49A report at intervals shorter than 92 days. The FRA takesno exceptionto this practice
but the Ingpector should take sufficient time to examine the report to determine thet al tests have
been performed within the required time periods. "Adequate facilities' is deliberately not spelled
out inthe regulation. The regulation does not mandate that apit isrequired, but it must be possible
to thoroughly inspect the underneath portionof the locomotive safely. This alows smdl shortline
railroads, whichmay not have a pit, the flexihility to place or arrange alocomotive insome position
or location so that a person can safely inspect under the locomotive.

Section (b): Thissection, for dl practical purposes, isobsolete giventhat adl of the passenger trains
used by Amtrak and the commuter railroads use head end eectric power for hegting their trains.
There may be some steam generators in use on the trains used on some seasond tourist or
higtorica operations.

Section(d): The F6180.49A formmust be Sgned by the worker performing the ingpectionand the
supervisor in charge of theworkers. A sgnatureis required. On some smadll railroad operations,
the owner, supervisor, and worker may be oneindividua. Therefore, one individua would Sgn
as the worker and the supervisor.

Some railroads have gone to a computer-generated F 6180.49A form which isreplaced at each
periodic ingpection. This form must bear the origina signatures of the personnel involved with the
most recent ingpection and tests. The computer-generated formand the form used at intervals of
less than 92 days will require Inspectors to spend more time to determine if the locomativeisin
compliance with time elementsin 88 229.23, 229.25 and § 229.27.

If an Inspector finds locomotives without a F6180.49A form displayed in the locomotive cab,
he/she shdl make inquiry of the railroad as to the reason. If the Ingpector is satisfied with the
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railroad’ s back-up records and the form was lost or destroyed, the railroad is alowed to fax a
copy of the form to be placed on the locomative. The faxed copy would have to be legible, with
al pertinent information and signatures.

Section (f): Unless requested, a railroad does not have to forward an F 6180.49A form to the
Washington, DC Office of Safety Assurance and Compliance.

Periodic Inspections - L ocomotives that oper ate outside of the United States

With the increase of railroad traffic at both the U.S./Canadian and the U.S./Mexican borders,
Inspectors should be governed by the following informationrelative to required daily and periodic
ingpections and tests for locomotives.

Locomoatives that operate outside of the United States are governed by the laws of the country
where they operate. Neither Canada nor Mexico require the types of inspections that are
commensurate with the tests and ingpections described in 49 CFR Sections 229.21, 229.23,
229.25, 229.27 and 229.29. However, the FRA requiresthat al locomotivesthat operatein the
United States must be in full compliance with Federd Laws and Regulations.

Therefore, FRA requires that dl locomotives entering the United States from either Canada or
Mexico must not be used until dl the tests and inspections required by Section229.21, et d., have
been completed and properly recorded. Those inspections and tests must be done ether a the
point of entry into the United States, or arranged to be done within Canada or Mexico prior to
entry into this country. If the inspections and tests are not properly performed and/or the
locomoative is not in compliance with FRA regulations upon entry into the United States, the
locomotive may be moved only under the provisons of Section 2299 as a dead or lite
locomotive. (MP&E 98-37)

Regulation:

§229.25 Tests: Every Periodic Inspection.

Each periodic inspection shall include the following:

(a) All mechanical gauges used by the engineer to aid in the control or braking of the
train or locomotive, except load meters used in conjunction with an auxiliary brake
system, shall be tested by comparison with a dead-weight tester or a test gauge
designed for this purpose.

(b) All electrical devices and visible insulation shall be inspected.

(c) All cable connections betweenlocomotives and jumpers thatare designed to carry
600 volts or more shall be thoroughly cleaned, inspected, and tested for continuity.
(d) Each steam generator that is not isolated as prescribed in §229.23(b) shall be
inspected and tested as follows:

(1) Allautomatic controls, alarms and protective devices shallbe inspected and tested.
(2) Steam pressure gauges shall be tested by comparison with a dead-weight tester
or atest gauge designed for this purpose. The siphons to the steam gauges shall be
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removed and their connections examined to determine that they are open.
(3) Safety valves shall be setand tested under steam after the steam pressure gauge
is tested.

(e) Event Recorder. A microprocessor-based sdf-monitoring event recorder, if ingdled, is
exempt from periodic ingpection under paragraphs (€)(1) through (€)(5) of this section and shall

be ingpected annudly asrequired by § 229.27(d). Other typesof event recorders, if ingtalled, shall

beinspected, maintained, and tested inaccordance with ingructions of the manufacturer, supplier,
or owner thereof and in accordance with the following criteria:

(1) Awrittenor éectronic copy of the ingructions inuse shdl be kept at the point where the work
isperformed and a hard-copy verson, writteninthe Englishlanguage, shdl bemade available upon
request of a governmenta agent empowered to request it.

(2) The event recorder shall be tested before any maintenance work is performed on it. At a
minimum, the event recorder test shdl indude cyding, as practicable, dl required recording
elements and determining the full range of each eement by reading out recorded data.

(3) If the pre-maintenancetest does not revedl that the deviceis recording dl the specified dataand

that dl recordings are within the designed recording elements, this fact shall be noted, and

maintenance and testing shal be performed as necessary until a subsequent test is successful.

(4) When a successful test is accomplished, a copy of the data-verification results shal be
maintained in any medium with the maintenance records for the locomative until the next one is
filed.

(5) A railroad’s event recorder periodic maintenance shall be considered effective if 90 percent

of the recorders on locomoatives inbound for periodic ingpection in any given caendar month are
dill fully functiond ; maintenance practices and test intervals shdl be adjusted as necessary to yidd
effective periodic maintenance.

Guidance:

Section (a): Many railroads use a portable ar gauge test device which alows testing without
remova of the gauges. The use of such a device is acceptable as long as the gauge is tested
throughout its entire range. The brake pipe airflow meter is included in this Section. These
requirements do not apply to eectronic displays, asthey are checked annudly.

Section (b): Suffident ingpection covers are to be removed from traction motors, traction
generators and electrical cabinetsinorder to thoroughly inspect such equipment for generd safety
conditions and safety defects.

Section (€): Ingpectors are advised to inquire about and monitor the periodic ingpection,
maintenance practices and test intervas utilized by the ralroads for event recorders when
performing routine ingpections at locomotive facilities. (M P& E 98-2)

. Requires replacement, by October 1, 2009, of each event recorder utilizing magnetic tape as a
orage medium with a certified crashworthy event recorder memory module (ERMM) capable
of recording at least the same data eements as the recorder it replaces. Any magnetic tape
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recorder replaced after October 1, 2005, must be replaced with a certified crashworthy event
recorder memory module.

Requires dl new lead locomotives, lead manned helper locomotives, and controlling digtributive
power locomotives (ordered after October 1, 2006 or placed in service after October 1, 2009)
to be equipped with a certified crashworthy ERMM capable of recording up to 25 data e ements
for traditiona locomotives and 22 data e ements for MU and DMU locomotives.

Requires al remanufactured locomoatives after October 1, 2007 to be equipped with a certified
crashworthy ERMM capable of recording at least the same data € ements as the event recorder
on that locomotive prior to remanufacture.

Requiresevent recorders origindly manufactured after January 1, 2010, and indaled onacovered
locomotive to be equipped with a certified crashworthy ERMM.

Contains specific performance criteriafor determining the crashworthiness of an ERMM. These
include criteriafor fire, impact shock, gtatic crush, fluid immersion, and hydrogtatic pressure and
contains testing sequence requirements. The criteria are based on existing crashworthiness
standards of the Inditute of Electrical and Electronics Engineers, Inc. (IEEE), modified for the
locomoative environment.

Requirespreservationof event recorder data for aperiod of one year for any locomative involved
in an accident or incident required to be reported to FRA under part 225.

Provides rdief from the periodic ingpection requirements for micro-processor based event
recorders with self-monitoring features. Requires ingpection of these types of event recorders
annudly.

Regulation:

§229.27 Annual tests.

A locomoative, except for a DMU or MU locomotive, shall be subjected to the tests and
ingpections prescribed inparagraphs (a), (b), and (c) of this section. A DMU locomotive and an
MU locomoative shdl be subjected to the tests and ingpections prescribed in paragraphs (b) and
(c) of thissection. A locomative, including a DMU locomotive and anMU |locomotive, equipped
with a microprocessor-based event recorder that includes a self-monitoring feature, shall be
subjected to the tests and ingpections prescribed in paragraph (d) of this section, at intervas that
do not exceed 368 caendar days.

(a(1) The filtering devices or dirt collectors located in the main reservoir supply line to the air
brake system shall be cleaned, repaired, or replaced.
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(2) Brake cylinder relay vave portions, man reservoir safety valves, brake pipe vent vave
portions, feed and reducing vave portionsin the ar brake system (indluding related dirt collectors
and filters) shdl be cleaned, repaired, and tested.

(3) The date and place of the cleaning, repairing, and testing shall be recorded on Form FRA F
6180-49A and the person performing the work and that person’s supervisor shdl sgn the form.

A record of the parts of the air brake system that are cleaned, repaired, and tested shall be kept
in the carrier'sfiles or in the cab of the locomotive,

(4) At its option, a carrier may fragment the work required by this paragraph. In that event, a
separate air record shall be maintained under a transparent cover in the cab. The air record shall

indude the locomotive number, alist of the air brake components, and the date and place of the
last ingpection and test of each component. The signature of the person performing the work and
the Sgnature of that person's supervisor shal be included for eachcomponent. A duplicaterecord
shdl be maintained in the carrier'sfiles.

(b) The load meter shdl be tested. Each device used by the engineerto ad inthe control or braking
of the train or locomotive that provides an indication of air pressure eectronicaly shal be tested
by comparisonwithatest gauge or self-test designed for this purpose. Anerror of greater thanfive
percent or three pounds per square inch shal be corrected. The date and place of the test shdll

be recorded on Form FRA F 6180-49A and the person conducting the test and that person's
supervisor shdl sign the form.

(c) Each steamgenerator that is not isolated as prescribed in §229.23(b), shall be subjected to a
hydrogtatic pressure at least 25 percent above the working pressure and the visua return
water-flow indicator shall be removed and inspected.

(d) A microprocessor-based event recorder with a salf-monitoring feature equipped to verify that
al data dements required by this part are recorded, requiresfurther maintenance only if either or
both of the following conditions exist:

(1) The sdf-monitoring feature displays an indication of afalure. If afalureis displayed, further
maintenance and testing must be performed until a subsequent testissuccessful. When asuccessful
test is accomplished, arecord, in any medium, shall be made of that fact and of any maintenance
work necessary to achieve the successful result. This record shall be available at the location
where the locomotive is maintained until arecord of a subsequent successful test isfiled.

(2)A download of the event recorder, taken within the preceding 30 days and reviewed for the
previous 48 hours of locomotive operation, reveds afailure to record a regularly recurring data
element or reveds that any required data element is not representative of the actua operations of
the locomoative during this time period. If the review is not successful, further maintenance and
testing shdl be performed until a subsequent test is successful.  When a successful test is
accomplished, arecord, in any medium, shal be made of that fact and of any maintenance work
necessary to achieve the successful result. This record shal be kept at the locetion where the
locomoative ismaintained until arecord of a subsequent successful test isfiled. The download shdll
be taken from information stored in the certified crashworthy crash hardened event recorder
memory module if the locomotive is so equipped.
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Guidance:

Section (@): The MU locomoatives are only required to comply with sections (b) and (c) if so
equipped.

L ocomotives equipped with 26-L type brake eguipment qualify for anindustry-wide waiver (H80-
7) that has been in effect snce 1985, which extends the time requirement for §229.27(a)(2) and
§229.29(a) to 1,104 days. 1n 2005, theindustry was granted another waiver that extendsthetime
requirement to 1,472 days for locomotives equipped with 26-L type brake equipment and a
functioning ar dyer. Under thiswaiver, the ar dryer must be maintained and dl air brakefiltering
devices must be cleaned or replaced annually. See waiver 2005-21325.

Note: All other provisons of §229.27 are performed on a 368-day cycle. Therefore, main
reservoir filtering devicesor dirt collectorsinthe supply line shdl be cleaned, repaired, or replaced
on an annud cycle. Form FRA 6180-49A should indicate the waiver the locomotiveis operating
under.

The following components should receive attention on the 1,104-day or 1,472-day cycle:

26-C Brake Valve MU-2A Valves

SA-26 Ind. Brake Vave 26-D & 26-F Control Valve
F-1 Sdlector Vave JType Relay Vdve

A-1 CCOP Valve #8or KM Vent Valves

BP Strainer MR Safety Vaves

Foot Vave MR Check Vaves

Double Check Vaves Magnet Vaves

H Type Relayar Vaves Reducing Vaves

P-2-A Brake Application Vdve

The 30-CDW Console Mounted Brake Vave isconsidered to be the same as the 26-C and SA-
26 brake vave..

Any other deviations in the brake vave, control valve, relay valve or brake application vave
exclude the entire equipment from the extensgon. For example, if thereisadigributing vaveinthe
system, the locomotive do not qudify for ether the 1,104 or 1,472- day extension. Remote
Control Locomotive brake vaves added to 26L type brake equipment are not part of the genera
industry-wide waivers and have to be ingpected accordingly.

Locomotives equipped with either the EPIC or CCB eectronic brake system have been granted
waivers that extend the time requirement to a five-year cycle. However, these waivers are
conditiona and require that dl of the filtering devices be cleaned, repaired, or replaced and the
brake pipe vent valve be inspected, cleaned, repaired, and tested ona 368 cdendar day intervdl.
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Recently, another test waiver was granted to the AAR to extend the time requirement beyond the
five year period. Please be governed by the 49A - Blue Card.

Section (a)(4): Any railroad that implements a fragmented system of maintaining its air brake
equipment onlocomotives must have a card or documentationinthe cab of the locomotive that lists
the various vaves and deaning dates. The card can be very confusing when the Inspector is
atempting to determine if the various components are in date, and sufficient time should be
alocated in order to make this determination.

Section (b): Digplaysthat provide an indication of ar pressure eectronically shal be tested.

Indicators used as load meters are required to be tested. Often there are questions pertaining to
the requirement for testing load meters on locomotives equipped with AC traction motors, which
use a computer screen to display loading information. Since an andog load meter indicating the
current or amperage being applied to the traction motorsis not included or required on the AC
locomoative control stand, the regulaion does not apply. Theinformation provided to an engineer
operating an AC locomoative isthe dectric power output, as indicated by tractive effort in pounds.
In many cases, abar graph displays the tractive effort as a percentage of the locomotive's total
output.

The direct current traction motor analog load meter indicates short time high amperage zones,
whichaertsthe engineer to possible overhesting of the traction motor. The AC traction motor has
no commutator or brushes, thus full current can be applied without damage because the computers
automatically control loading at proper levels to prevent motor damage. (M P& E 98-54)

Regulation:
§229.29 Biennial tests.
(a) Except for the valves and valve portions onnon-MU locomotives that are cleaned,
repaired, and tested as prescribed in 8229.27(a), all valves, valve portions, MU
locomotive brake cylinders and electric-pneumatic master controllers in the air brake
system (including related dirt collectors and filters) shall be cleaned, repaired, and
tested at intervals that do not exceed 736 calendar days. The date and place of the
cleaning, repairing, and testing shall be recorded on Form FRA F 6180-49A, and the
person performing the work and that person's supervisor shall sign the form. A record
ofthe parts of the air brake system thatare cleaned, repaired, and tested shall be kept
in the carrier's files or in the cab of the locomotive.
(b) Atits option, a carrier may fragment the work required by this section. In thatevent,
a separate air record shall be maintained under a transparent cover inthe cab. The air
record shall include the locomotive number, a list of the air brake components, and the
date and place of the inspection and test of each component. The signature of the
person performing the work and the signature of that person's supervisor shall be
included for each component. A duplicate record shall be maintained in the carrier's
files.
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Guidance:

Section (a): Thissection refersto dl other vavesinthe ar brake sysem. Asnoted in the guidance
for §229.27, a waver was granted in 1985 which dlows any locomative with a 26-L type ar
brake system to go atotal of 1,104 days between the required deaning, repairing, and testing.
L ocomotives equipped with ether the EPIC or CCB dectronic brake system have been granted
conditiond waivers that extend the time requirement for deaning, repairing, and testing vaves and
vave portionsto afive-year cycle.

When Part 229 was promulgated, MU locomotiveswere subject to atwo-year ingpectioninterva
and this was not changed until the Passenger Equipment Safety Standards were written. 1t is ill
736 days, except as provided in§ 238.309(b)(2) “Every 1,104 daysif the MU locomotiveispart
of afleet that is 100 percent equipped with air dryers and is equipped with PS-68, 26-C, 26-L,
PS-90, CS-1, RT-2, RT-5A, GRB-1, CS-2, or 26-R brake systems.”

Section (b): See Guidance for Section 229.27(a)(4) above, regarding the fragmentation of brake
work.

Recently, another test waiver was granted to the AAR to extend the time requirement beyond the
five year period. Please be governed by the 49A - Blue Card.

Regulation:

§229.31 Main reservoir tests.

(a) Except as provided in paragraph (c) of this section, before it is put in service and
at intervals that do not exceed 736 calendar days, each main reservoir other than an
aluminum reservoir shall be subjected to a hydrostatic pressure of at least 25 percent
more than the maximum working pressure fixed by the chief mechanical officer. The
test date, place, and pressure shall be recorded on Form FRA F 6180-49A, and the
person performing the test and that person's supervisor shall sign the form.

(b) Exceptas provided in paragraph (c) of this section, each main reservoir other than
an aluminum reservoir shall be hammer tested over its entire surface while the
reservoiris empty atintervals thatdo notexceed 736 calendar days. The test date and
place shall be recorded on Form FRA F 6180-49A, and the person performing the test
and that person's supervisor shall sign the form.

(c) Each welded main reservoir originally constructed to withstand at least five times
the maximum working pressure fixed by the chief mechanical officer may be drilled
over its entire surface with telltale holes that are three-sixteenths ofaninchin diameter.
The holes shall be spaced notmore than 12 inches apart, measured both longitudinally
and circumferentially, and drilled from the outer surface to an extreme depth by the
formula displayed in the current 49 CFR Part 229. One row of holes shall be drilled
lengthwise of the reservoir on a line intersecting the drain opening. A reservoir so
drilled does not have to meet the requirements of paragraphs (a) and (b) of this
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section, except the requirement for a hydrostatic test before it is placed in use.
Whenever any suchtelltale hole shall have penetrated the interior of any reservoir, the
reservoir shall be permanently withdrawn from service. A reservoirnowin use may be
drilled in lieu of the tests provided for by paragraphs (a) and (b) of this section, but it
shall receive a hydrostatic test before it is returned to use.

(d) Each aluminum main reservoir before being placed in use and at intervals that do
not exceed 736 calendar days thereafter, shall be --

(1) Cleaned and given a thorough visualinspection of all internal and external surfaces
for evidence of defects or deterioration; and

(2) Subjected to a hydrostatic pressure at least twice the maximum working pressure
fixed by the chief mechanical officer, but not less than 250 psi. The test date, place,
and pressure shall be recorded on Form FRA F 6180-49A, and the person conducting
the test and that person's supervisor shall sign the form.

Guidance:
Section (c) the word "drilled” isto be inserted in the Hammer and Hydro block onthe FRA form
F 6180.49A. Theexterior of the drilled reservoirs are to be examined for their genera condition.

Regulation:
8229.33 Out-of-use-credit.

When a locomotive is out of use for 30 or more consecutive days or is out of use when
it is due for any test or inspection required by 8229.23, 229.25, 229.27, 229.29, or
229.31, an“out-of-use” notation showing the number of out-of-use days shall be made
onan inspectionline on Form FRA F6180-49A. A supervisory employee of the carrier
who is responsible for the locomotive shall attest to the notation. If the locomotive is out
of use for one or more periods of at least 30 consecutive days each, the interval
prescribed for any test or inspection under this part may be extended by the number
of days in each period the locomotive is out of use since the last test or inspection in
guestion. A movement made in accordance with §229.9 is not a use for purposes of
determining the period of the out-of-use credit.

Guidance:

The out-of-use credit inserted on an ingpection line of the F 6180.49A form accounts for the
continuous record of a locomotive's use for a caendar year. These random days cannot be
accumulated nor used to extend the intervals prescribed for any test or ingpection under this part,
unlessthe time period isfor 30 or more consecutive days. The creditable out-of-use time of 30
or more days, that is used to extend the test or ingpection intervas, must be recorded in block
number 11 on the Form F 6180.49A when a new form is created. Once the credit is used, it
should be deleted from the form.

If arailroad leases alocomoative to a private industry and it is used entirdly within the confines of

aplant whichisnot apart of the generd railroad system, the locomotive cannot be credited as out-
of-use time because the locomative is being used. When the railroad has a leased locomoative
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returned, the raillroad mugt bring it into compliance with dl of Part 229 before it can be used in
generd railroad service.

Regulation:

§229.41 Protection against personal injury.

Fan openings, exposed gears and pinions, exposed moving parts of mechanisms,
pipes carrying hot gases and high-voltage equipment, switches, circuit breakers,
contactors, relays, grid resistors, and fuses shall be in non-hazardous locations or
equipped with guards to prevent personal injury.

Guidance:

The requirements of this section are designed to protect againgt safety hazards that could cause
persond injuries.

Regulation:

§229.43 Exhaust and battery gases.

(a) Products of combustion shall be released entirely outside the cab and other
compartments. Exhaust stacks shall be of sufficient height or other means provided to
prevent entry of products of combustion into the cab or other compartments under
usual operating conditions.

(b) Battery containers shall be vented and batteries kept from gassing excessively.

Guidance:

Section(a): The exhaust system of alocomoative should be inspected closdy while the diesel engine
is running for cracks in the manifolds and expansion bellows, broken or blown out manifold
gaskets, and other 9gns of exhaust gas discharge into the engine compartment as evidenced by
heavy accumulations of soot and residue. The lay shaft should not be operated by Inspectorsto
acceerate the diesel engineto check for exhaust legks. If thereisevidence of anexhaust legk, the
raillroad should be requested to operate the lay shaft or rev the engine to locate the leak. Instances
have been mentioned by some railroads in which Inspectors have reported exhaust leaks and
railroad Ingpectors could not find them. Since the advent of the EMD GP-30 and its successors
and the GE U-25-B and itssuccessors, the locomoative diesel engine compartmentsare pressurized
to the extent that any residua fumesin the car body will be scavenged to the atmosphere around
the exhaust stack opening in the roof.

Regulation:

§229.45 General Conditions.

All systems and components onalocomotive shall be free of conditions that endanger the
safety of the crew, locomotive or train. These conditions include: insecure attachment
of components, including third rail shoes or beams, traction motors and motor gear
cases, and fuel tanks; fuel, oil, water, steam, and other leaks and accumulations of oll

on electrical equipment that create a personal injury hazard; improper functioning of
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components, including slack adjusters, pantograph operating cylinders, circuit
breakers, contactors, relays, switches, and fuses; and cracks, breaks, excessive wear
and other structural infirmities of components, including quill drives, axles, gears,
pinions, pantograph shoes and horns, third rail beams, traction motor gear cases, and
fuel tanks.

Guidance:

Thisregulationis badcaly acompendium of many regulaions found inthe former Part 230. When
this regulation was written, the railroads were concerned that the provisions of this regulation
created a degree of discretionininterpretation and application by the MP& E Inspectors. FRA's
position isthat its Inspectors have aways interpreted the regulations in Part 230 in areasonable
manner. FRA aso believesthat, “ conditions that endanger the safety of the crew, locomotive, or
train” providesthe proper and lawful limit to the gpplication of this section.

Conditions described asfud, oil, water, stleam, and other leaks must be qudified by sating thet
they condtitute a personal inury hazard. Insecure attachments of those items such as third rail
shoes or beams, tractionmotors and motor gear cases and fue tanks should have some relevancy
to safety, or have deteriorated to the point that it is immediately unsafe and could cause an
accident. A locomotive should not be cited for conditions described aboveif they do not congtitute
ahazard of any type, but are merely technica in nature. However, the railroad should be required
to correct the condition and bring the locomative into compliance. Any Safety Appliances not
covered in Part 231, such as steps and handholds that aid in sanding locomotives, and safety
railings, ladder treads affording access to the roof of the locomotive are covered by this section.
Smilaly, if the sander hose or pipe hasahaleinit whichdischarges sand at eye levd, the Inspector
mugt establish the personal injury hazard under 229.45. The Inspector must explain how the
blowing would cause the injury (i.e. sand blowing at eye level on locomotive walkway, etc.).
I nspectors should usethis code if when they find a handle missing or the locking feature defective
on locomative ar brake MU end-cocks, since these conditions may affect the operation of the
locomotive' s brakes.

Whenaviolationis submitted for any of the conditions described inthis section, the persond injury
hazard should be described to include a full explanation of the condition and how it creates a
persond hazard.

Regulation:

§229.46 Brakes: General.

The carrier shall know before each trip that the locomotive brakes and devices for
regulating all pressures, including but not limited to the automatic and independent
brake valves, operate as intended and that the water and oil have been drained from
the air brake system.
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Guidance:
The Ingpector should observe railroad personne performing the required airbrake test on a
locomotive(s).

I ngpectors should check that someone, beforethe start of the trip, drainedthe oil and water from
the ar brake sysem. FRA congdersthetrip in “yard operations’ to be the start of the shift. The
mere presence of water or all inthe inthe brake systeminand of itsdf does not establishaviolation
under this section. Nor does the fact that there is oil or water in the system following a daily
ingpectionestablishaviolaion. In order to establish aviolation we must prove that the water and
oil was not drained fromthe systembeforethe trip (for which the violaion is being sought) began.
Thus, if ol or water are present the Ingpector should discuss why the presence of such could not
have occurred while the locomotive was en route on its trip (length of trip v. amount of all and
water). The mere fact that a daily ingpection was performed does not establish a violation under
thissection. FRA must establish that the oil or water was not drained prior to the commencement
of theinvolved trip.

Most of the road locomoatives are equipped with some type of automatic main air reservoir drain
vaveto drain the water and oil from the air brake system. Usudly when theautomatic drain vave
iS cut out or inoperative, water and oil will accumulaein the reservoir. In this case, Inspectors
should take exception to an inoperative (defective or nullified) automatic drain vave. If the
automdtic drain vave is found to be inoperative or nullified, but no water or ail is present in the
reservoir, anon-complying conditiondoes not exist under this section. Sinceit isan appurtenance
to the locomotive, §229.7 could be used for enforcement.

Regulation:
§229.47 Emergency brake valve.

(a) Exceptfor locomotives with cabs designed for occupancyby only one person, each
road locomotive shall be equipped with a brake pipe valve that is accessible to a
member of the crew, other thanthe engineer, from that crew member's position in the
cab. On car body type locomotives, a brake pipe valve shall be attached to the wall
adjacent to each end exit door. The words "Emergency Brake Valve" shall be legibly
stenciled or marked near each brake pipe valve or shall be shown on an adjacent

badge plate.
(b) MU and control cab locomotives operated in road service shall be equipped with

anemergencybrake valve thatis accessible to another crew memberinthe passenger
compartment or vestibule. The words "Emergency Brake Valve" shall be legibly
stenciled or marked near each valve or shall be shown on an adjacent badge plate.

Guidance:
Section(a): Theemergency brakevavemay be found invarious locations on different locomotives.
Thereis no precise location except that it must be readily accessible to someone other than the
engineer, and on locomotives with enclosed wakways there must be anadditiond valve adjacent
torear exit doors. Although the requirement does not address|ocation of the valve within the cab,
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the required stenciling near each valve mugt be visble. If avave is located behind a cab seat
where acrew member must fold the seat down inorder to activate it, the required stenciling must
not be obstructed. The required stenciling must be visible to identify the valve s location

Section (b): The emergency brake vave must be located in the passenger compartment and must
be connected to the brake pipe.

Good enforcement discretionshould be used if the “Emergency BrakeVave' designationisfound
not intact. The condition should be brought to the railroad's attention for correction. The
Ingpector should periodicaly have the railroad test the emergency valve on the locomotive on a
random basis to insure proper operation.

Regulation:
§229.49 Main reservoir system.
(2)(1) The main reservoir system of each locomotive shall be equipped with at least
one safety valve that shall prevent an accumulationofpressure ofmore than 15 pounds
per square inch above the maximum working air pressure fixed by the chief
mechanical officer of the carrier operating the locomotive.
(2) Except for non-equipped MU locomotives built prior to January 1, 1981, each
locomotive that has a pneumatically actuated system of power controls shall be
equipped with a separate reservoir of air under pressure to be used for operating
those power controls. The reservoir shall be provided with means to automatically
prevent the loss of pressure in the event of a failure of main air pressure, have storage
capacity for notless thanthree complete operating cycles of controlequipment and be
located where it is not exposed to damage.
(b) A governor shall be provided that stops and starts or unloads and loads the air
compressor within 5 pounds per square inch above or below the maximum working air
pressure fixed by the carrier.
(c) Each compressor governor used in connection with the automatic air brake system
shall be adjusted so that the compressor will start whenthe main reservoir pressure is
not less than 15 pounds per square inch above the maximum brake pipe pressure
fixed by the carrier and will not stop the compressor until the reservoir pressure has
increased at least 10 pounds.

Guidance:

The Ingpector should periodically have the railroad demongtrate the functioning and setting of the
safety valve and compressor governor at locations where periodic inspections are performed.

UPRR requested and was granted aconditiona waiver to permit UPRR locomotive man reservoir
system safety valve to accumulate up to 25 psi above the maximum working air pressure fixed by
the chief mechanica officer, the maximum allowed by regulationis 15 ps. Thiswalver wasassgned
docket number “ FRA-2005-21179" acopy of the decisonletterisavalable inthe MP& E Waiver
section of this Compliance Manudl.
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Regulation:

§229.51 Aluminum main reservoirs.

(@) Aluminum mainreservoirs used on locomotives shall be designed and fabricated
as follows:

(1) The heads and shell shall be made of Aluminum Association Alloy No. 5083-0,
produced in accordance with American Society of Mechanical Engineers (ASME)
Specification SB-209, as defined in the "ASME Boiler and Pressure Vessel Code"
(1971 edition), section II, Part B, page 123, with a minimum tensile strength of 40,000
p.s.. (40 k.s.i.).

(2) Eachaluminum mainreservoirshall be designed and fabricated inaccordance with
the "ASME Boiler and Pressure Vessel Code," section VIII, Division | (1971 edition),
except as otherwise provided in this part.

(3) Analuminum mainreservoir shall be constructed to withstand at least five times its
maximum working pressure or 800 p.s.i., whichever is greater.

(4) Each aluminum mainreservoirshall have atleasttwo inspection openings to permit
complete circumferential visual observation ofthe interior surface. On reservoirs less
than 18 inches in diameter, the size of each inspection opening shall be at least that
of 1¥2-inch threaded iron pipe, and on reservoirs 18 or more inches in diameter, the
size of each opening shall be at least that of 2-inch threaded iron pipe.

(b) The following publications, which contain the industry standards incorporated by
reference inparagraph (a) ofthis section, may be obtained from the publishers and are
also on file in the Office of Safety of the Federal Railroad Administration, Washington,
DC 20590. Sections lland VIl of the "ASME Boiler and Pressure Vessel Code" (1971
edition) are published by the American Society of Mechanical Engineers, United
Engineering Center, 345 East 47th Street, New York, NY 10017.

Guidance:

Currently, duminummainar reservoirsarenot in use. This section isincluded in the regulation to
provide design guidance. If anlnspector findsanduminumair reservoir, the regiona office should
be immediately notified and the information forwarded to the MP& E Staff Director.

Regulation:

§229.53 Brake gauges.

All mechanical gauges and all devices providing indication of air pressure
electronically that are used by the engineer to aid in the control or braking of the train
or locomotive shall be located so that they may be conveniently read from the
engineer's usual position during operation of the locomotive. A gauge or device shall
not be more than five percent or three pounds per square inch in error, whichever is
less.
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Guidance:

The regulation pertains only to gaugesand displays used by the engineer for controlling or braking
atrainor locomotive pneumaticaly. All other air gauges|ocated at other |ocations on alocomotive
are not included. Gauges and preset pressure devices on the bdt packs used in remote control
locomotive operations are subject to this section.

Regulation:
§229.55 Piston Travel.

(a) Brake cylinder piston travel shall be sufficient to provide brake shoe clearance
when the brakes are released.

(b) When the brakes are applied on a standing locomotive, the brake cylinder piston
travel may not exceed 1Yz inches less than the total possible piston travel. The total
possible pistontravel for eachlocomotive shall be entered on Form FRA F 6180-49A.
(c) The minimum brake cylinder pressure shall be 30 pounds per square inch.

Guidance:

Section (b): The requirements are that the piston travel not exceed 1%2inches less than the total
possible piston travel. This measurement can be found on the locomotive's blue card, FRA
F6180-49A. Inspectors should periodicaly check the 49A card for accurate measurements On
atypica locomotive in service today, the tota piston trave for atruck-mounted brake cylinders
is 8-inches, therefore the dlowable piston travel shall not exceed 6-%2inches. Excessive piston
travel of aminor nature and on only one cylinder should not necessarily result inaviolation, but the
railroad should be requested to repar it. When measuring piston trave on locomotives, the
measurement is from the opening of the cylinder to the collar. It isnot the greasering, asis the
practice when measuring piston travel on freight cars.

Section (c) regarding the minimum locomotive brake cylinder pressure required by the Federa
regulations. These regulations were written when cast iron brake shoeswere the standard and the
brake cylinder relay ar vave delivered 100 percent of the control pressure to the brake cylinders.
With the advent of the high friction composition brake shoe, various reay vaves have been used
depending onwhether the riggingwas designed for cast iron or compositionshoes. To best match
the stop distance of cast iron, atwo-step relay vaveis used for compostion shoes. Onelevd is
used for the automatic brake where speeds are generaly above “switching” speeds and a higher
leve for the independent brake which is normaly used in switching. By talloring the relay vdveto
the locomoative, a standard independent brake valve setting can be used universdly onarailroad.
This stting is usudly 45 ps. The resulting brake cylinder pressure may vary 27 ps (with a 60
percent relay) to 72 psi (witha 160 percent relay). The 60 percent relay valves (J-46 or J-64) are
normaly found on older locomoativeswhichwere converted fromcast iron shoeswithdasp rigging
to composition shoes with clasp rigging.  Therefore, FRA considers such locomotives to be in
compliance with theregulations. (M P& E 98-41)
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Regulation:

§229.57 Foundation Brake Gear.

A lever, rod, brake beam, hanger, or pin may not be worn through more than 30
percent of its cross-sectional area, cracked, broken, or missing. All pins shall be
secured in place with cotters, split keys, or nuts. Brake shoes shall be fastened with
a brake shoe key and aligned in relation to the wheel to prevent localized thermal
stress in the edge of the rim or the flange.

Guidance:

When out-of-line (overriding) brake shoes are discovered, the Inspector should try to determine
the root cause of the defect (eg. bushings, hangers, pins, etc.) Also, the whed should be
examined for therma stress at the edge of the whed, as evidenced by small thermd cracks, metd
flow, or discoloration.

Regulation:

§229.59 Leakage.

(a) Leakage fromthe main air reservoir and related piping may notexceed an average
of 3 pounds per square inch per minute for 3 minutes after the pressure has been
reduced to 60 percent of the maximum pressure.

(b) Brake pipe leakage may not exceed 5 pounds per square inch per minute.

(c) With a full service application at maximum brake pipe pressure and with
communicationto the brake cylinders closed, the brakes shall remain applied atleast
5 minutes.

(d) Leakage from control air reservoir, related piping, and pneumatically operated
controls may not exceed an average of 3 pounds per square inch per minute for 3
minutes.

Guidance:

Section (a): An air leek from the main air reservoir system cannot be considered non-complying
unlessit is in excess of 3 pounds as described in this section. If the Inspector believes that the
leak is excessive, he/she should have the railroad perform the required test procedure.

Section (b): After anautométic brake pipe reduction of at least 20 ps (not to exceed full service)
ismade, wait 45 - 60 seconds, and if the locomoative is equipped with the means for maintaining
brake pipe pressure, this feature must be cut out. Then observeif the brake pipe leakage exceeds
5 ps per minute.

Section (C): Leakage of ar observed at a brake cylinder in itsdf may not be a non-complying
condition. A non-complying condition would be present if the brakes did not remain gpplied for
5 minutes as a result of the leak. This can only be determined after communication from the
automdtic brake vave is cut off at the completion of afull service gpplication. The railroad should
perform the required test for the MP& E Inspector.
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Section(d): This systemwill only be found onlocomotiveswhichutilizeair-operated dectric power
contactors and/or an air-operated throttle.

Regulation:
8229.61 Draft system.

(a) A coupler may not have any of the following conditions:

(1) A distance between the guard arm and the knuckle nose of more than 5¢ inches
on standard type couplers (MCB contour 1904) or more than 5- 5/16 inches on D&E
couplers.

(2) A crack or break in the side wall or pin bearing bosses outside of the shaded areas
shown in Figure 1 or in the pulling face of the knuckle.

(3) A coupler assembly without anti-creep protection.

(4) Freeslack inthe coupler or drawbar notabsorbed by friction devices or draft gears

that exceeds one-half inches.

(5) A broken or cracked coupler carrier.

(6) A broken or cracked yoke.

(7) A broken draft gear.

(b) A device shall be provided under the lower end of all drawbar pins and articulated
connection pins to prevent the pin from falling out of place in case of breakage.

Guidance:

Coupler heights and safety gppliances should be examined for compliance with the Safety
Appliance Standards and dl deficienciesshould be reported under Part 231. The coupler heights
must be measured on level, tangent track. The standard height for locomotive coupler isidentical
to freight and passenger car: standard gauge railroad center of knuckle shdl be a maximum of 34Y2
inches and a minimum of 31%2 inches above the top of the rall.

Section (8)(2): The definitionof acrack or break must be applied judicioudy used whenexamining
acoupler for such non-complying condition. If the condition observed is a shrinkage crack or a
hot tear (a phenomenon that occurs during the casting process), it does not sgnificantly diminish
the strength of the coupler, and thusis not considered to be a crack or non-complying condition.
For additiona information oncoupler cracks, seethe guidance related to draft systems for freight
cars contained in Chapter 4, section 215.123.

Section (8)(3): Most freight-hauling locomotives have a top-operated lock lifter and so long as
there is clearance in the operating loop when the knuckle is closed the anti-creep should be
functioning.

Section (8)(4): This pertainsto dl types of locomotivesregardless of the service to which they are
put. Thelost motion or draft system free dack isthat which is not abosorbed by the draft gear or
amilar equipment. The free dack can be determined by manudly placing the coupler in draft and
buff position, scribing a mark at each positiononthe side of the coupler horn, and then measuring
the distance between the two marks.
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Regulation:

§229.63 Lateral motion.

(a) Exceptas provided in paragraph (b), the total uncontrolled lateral motion between
the hubs ofthe wheels and boxes, between boxes and pedestals or both, on any pair
of wheels may not exceed 1 inch onnon-powered axles and friction bearing powered
axles, or % inch on all other powered axles.

(b) The total uncontrolled lateral motion may not exceed 1 %“zinches onthe center axle
of three-axle trucks.

Guidance:

The"total uncontrolled laterd motion” referred to inthis section means the lateral motion provided
for in the design of the parts, plus any additiond laterd motion due to wear. The Inspector may
have to measure at severd points of an axle assembly to caculate the total clearance.

Regulation:

§229.64 Plain bearings
A plain bearing box shall contain visible free oil and may not be cracked to the extent
that it will leak oil.

Guidance:

Only plain bearing boxes are referenced in this section, and then in avery redtrictive manner. Any
mechanica defect in the frictionbearings, aswell as any defectsfound inaroller bearing assembly
ghdl be reported under section 229.45, "Generd Conditions.” Obvious hazardous conditions
found when ingpecting ether frictionor roller bearing not specificaly covered by these regulations
may be handled by the use of a Specia Notice for Repairs, FRA Form F6180.8.

Regulation:

§229.65 Spring rigging.

(a) Protective construction or safety hangers shall be provided to prevent spring
planks, spring seats or bolsters from dropping to track structure in event of a hanger
or spring failure.

(b) Anelliptical spring may nothave its top (long) leaf broken or any other three leaves
broken, except when that spring is part of a nest of three or more springs and none of
the other springs in the nest has its top leaf or any other three leaves broken. An outer
coil spring or saddle may notbe broken. Anequalizer, hanger, bolt, gib, or pin may not
be cracked or broken. A coil spring may notbe fully compressed when the locomotive
is at rest.

(c) A shock absorber may not be broken or leaking clearly formed droplets of oil or
other fluid.
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Guidance:
Section (b) This section is redtricted in gpplication. Many of the locomotives presently in service
using dliptica springs have more than three lesf soringsin anest. A locomotive may have along
leaf broken and up to two other smaler leaves broken, or up to five smdler leaves broken,
provided that no other longleavesare broken. The context of the aforementioned guidance applies
to dliptica springs that are only part of anest of threeor more. At no time may alocomoative have
two long leaves broken.

Also, many locomoatives are equipped with rubber/sted laminated pads instead of |eaf orings, and
where such pads are found to be defective or deteriorated and they create an unssfe condition,
they should be reported under Section 229.45.

Only the outer coil spring isaddressed in this section. All coil springsin atruck assembly areto be
ingpected and considered, such as those which are used to support the span bolster onthe EMD
SD sries of locomoatives, and must be in compliance with this section. A spring plank restingon
or in contact with the safety hanger should be reported.

Section (c) " Clearly formed droplets’ means a fr esh accumulation of oil (not dirty or dried)
which continudly and/or dowly formsinto beads. If thereis evidence of the unit being ineffective,
it is consdered defective. This gppliesto shock absorbers and yaw dampers.

Regulation:
§229.67 Trucks
§229.69 Side Bearings
(a) Friction side bearings with springs designed to carry weight may not have more
than 25 percent of the springs in any one nest broken.
(b) Friction side bearings may not be run in contact unless designed to carry weight.
Maximum clearance of side bearings may notexceed one-fourth inchon each side or
a total of one-half inch on both sides, except where more than two side bearings are
used under the same rigid superstructure. The clearance onone pair of side bearings
under the same rigid superstructure shall not exceed one-fourth inch on each side or
a total of one-half inch on both sides; the other side bearings under the same rigid
superstructure may have one-half inch clearance on each side or a total of 1 inch on
bothsides. These clearances apply where the spread of the side bearingsis 50inches
or less; wherethe spreadis greater, the side bearing clearance may only be increased
proportionately.

Guidance:
Section (b) Side bearings may not run in contact unless they are designed to carry weight. To
determine that thereis no clearance betweenapair of sde bearings which gppear to be in contact
at both sides, the Ingpector must use athin feder gauge to make the determination as to whether
or not clearance exists.
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There are two measurements alowed on a locomotive which has two trucks under the same
sructure. A total not to exceed 2 inch is dlowed at the side bearings of one truck and under the
same superstructure, atotal not to exceed 1 inch is allowed ontrucks with more than one pair of
Sde bearings per truck. The superstructureis only that part over the trucks. Inspectorsmust be
cognizant of truck configurations that allow for more than one pair of side bearings on one truck.
No exception should be taken if al the side bearing clearance is to one side and there is no
apparent problem with the locomotive. All sde bearing measurements must be taken on
tangent, level track.

Regulation:

§229.73 Wheel sets.

(a) The variation in the circumference of wheels onthe same axle may not exceed 1/4
inch (two tape sizes) when applied or turned.

(b) The maximum variation in the diameter between any two wheel sets in a
three-powered-axle truck may notexceed ¥.inch, except that when shims are used at
the journal box springs to compensate for wheel diameter variation, the maximum
variation maynotexceed 1¥4inch. The maximum variation in the diameter between any
two wheel sets on different trucks on a locomotive that has three-powered- axle trucks
may not exceed 1% inch. The diameter of a wheel set is the average diameter of the
two wheels on an axle.

(c) On standard gauge locomotives, the distance between the inside gauge of the
flanges on non-wide flange wheels may not be less than 53 inches or more than 532
inches. The distance between the inside gauge of the flanges on wide flange wheels
may not be less than 53 inches or more than 53% inches.

(d) The distance back to back of flanges of wheels mounted on the same axle shall not
vary more than ¥4 inch.

Guidance:

Section (b) This section deals with the problem of mismatched whed s which are identified as (1)
whed dip contral, (2) traction motor current unbalance and (3) axle load variations.

(1) The whed dip control system brings into play either manua sanding by the engineer or
automatic sanding triggered as the response to arrest the whed dip. In ether case, sanding may
subgtantialy increase the retio of laterd to vertical forces creating a derailment possibility.

(2) Traction motor current unbaance resultsin different current levels between the motorsin the
truck whichaffectsthe tractionmotor operating temperature and the distribution of tractive effort.

(3) The axle load variation caused by different whed szes affects the adhesion level demand at
various axle locations since some axles are called upon to accept more or less of the locomotive' s
weght then they would with equal whedl szes. This affects the tracking characteristics of the
locomative. A lightly loaded leading axle of atruck would have agreater tendency to dimb the rall
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inacurve or a track irregularities, while a heavily loaded axle has the same effect on the track
dructure as a heavier locomotive.

Inspectors are advised that this regulation applies only to three powered axle trucks. Inspectors
should employ the witness groove method to determine the whed diameter. To properly measure
the diameter of alocomotive whedl, measure the distance from the top of the reference (witness)
groove to the outer edge of the rim, multiply by two and add 36 inches. A standard steel whed!
gage (finger gage) would normdly be used for this measurement. Gauge W319 can aso be used
to determine awhed’ s diameter, epecidly if 44" wheds are involved.

Regulation:
§229.75 Wheels and tire defects.

Wheels and tires may not have any of the following conditions:
(a) A single flatspotthatis 2 inches or more in length, or two adjoining spots that are

each two or more inches in length.
(b) A gouge or chip in the flange that is more than 1% inches in length and %z inch in

width.
(c) A broken rim, if the tread, measured from the flange at a point five-eighths inch

above the tread, is less than 3% inches in width.

(d) A shelled-out spot 2%z inches or more in length, or two adjoining spots thatare each
two or more inches in length.

(e) A seam running lengthwise that is within 3% inches of the flange.

() A flange worn to a ¥ inch thickness or less, gauged at a point 3/8 inch above the

tread.
(g9) A tread worn hollow5/16 inch or more on a locomotive in road service or 3/8 inch

or more on a locomotive in switching service.
(h) A flange height of 1¥2 inches or more measured from tread to the top of the flange.

(i) Tires less than 1% inches thick.
() Rims less than 1 inch thick on a locomotive in road service or less than % inch on

a locomotive in yard service.

(k) A crack or break in the flange, tread, rim, plate, or hub.

() A loose wheel or tire.

(m) Fusionwelding may notbe used ontires or steel wheels of locomotives, exceptfor
the repair of flat spots and worn flanges on locomotives used exclusively in yard
service. A wheel that has been welded is a welded wheel for the life of the wheel.

Guidance:
Great care should be exercised when measuring wheds for flat spots and high flanges. The
Inspector should use appropriate wheel gages and not include a measurement along with anon-
complying condition, unless the whed defect in question is S0 severe that an additiona monetary
penalty can be established, asreflected inthe pendty schedule. Additiond guidance on how gages
are used to measure whedl's can be found in the guidance written for §215.103.
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Section (k) A crack in the whed will require some judgment on the part of the Inspectors,
especidly those who regularly ingpect M U locomotive equipment or locomotives used incommuter
sarvice. Those cracks which arefound indiscolored wheds whichextend fromthe tread outward
over the edge of the rim or into the flange should be considered asdangerous to the safety of the
whed and handled for correction with the rallroad. If any crack appears to be opened, it should
be reported because the wheel has gone into a state of tension and any further thermal abuse may
result in abroken whed. These cracksare oftenreferred to astherma cracks, resulting fromhigh
speed, short distances, and the heavy braking required incommuter service. The Inspector should
be aware of such conditions and bring the issue to the Specidist’s attention for evauation and
monitor the Stuation as required.

Section (m) At the option of the railroad, welding of wheels is permitted to make emergency
repairsin order to move aroad locomotive from an accident Ste or alocation where a defective
whed cannot be replaced. However, any subsequent move can then only be made asrequired by
Section 229.9, that is, the locomotive cannot be used in service and can only be moved lite or
dead-in-tow. Itisaso permissbletowedwhedsonlocomotivesused only inyard service. Yard
isdefined by “Y ard Limits’ whichare designated by the railroad and is usudly found in the current
timetable or established by posted signs.  Locomotives with welded wheels can only operate on
tracks within the designated limits of a yard and whose movements are governed by Rule 93, of
the AAR’ s Standard Operating Rules. The minimum requirements of "Rule 93" are defined in 49
CFR 218.35.

Regulation:

§229.77 Current collectors.

(a) Pantographs shall be so arranged that they can be operated from the engineer's
normal position in the cab. Pantographs that automatically rise when released shall
have an automatic locking device to secure them in the down position.

(b) Each pantograph operating on an overhead trolley wire shall have a device for
locking and grounding itin the lowest position, that can be applied and released only
from a position where the operator has a clear view of the pantograph and roof without
mounting the roof.

Guidance:

The pantograph control switches or buttons are usudly located on or near the engineer’ s control
panel and should be operated by railroad personnel only. Inspectors should be alert when
inspecting locomotives and MU locomotivesin electrifiedterritory. They should consder
the catenary system and the current-carrying parts of the third rail system to be energized and
dangerous at dl times. Ingpectors should not get on the roof of any equipment when it isunder the
catenary system. Extreme care should be exercised withthe use and handling of metal gaugesand
tools around electrica equipment and especidly third rail equipment.
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Regulation:
§229.79 Third rail shoes.

When locomotives are equipped with both third rail and overhead collectors, third-rail
shoes shall be de-energized while in yards and at stations when current collection is
exclusively from the overhead conductor.

Guidance:
Inspectors should be aware that considerable force is exerted on third-rail shoe beams when in
operation. Therefore, these beams must be properly secured on brackets and not split and
cracked.

Regulation:
§229.85 Doors and cover plates marked "Danger."
All doors and cover plates guarding high voltage equipment shall be marked

"Danger--High Voltage" or with the word "Danger" and the normal voltage carried by
the parts so protected.

Guidance:
Thisitemshould only be reported as a defect if there are no markings to indicate an obvious area
of highvoltage. If the car body doorsinto the main generator or aternator generator compartment
are marked "Danger-High Voltage® or "Danger™ but the generator itsalf does not have each and
every cover so marked, especidly if the covers are bolted in place, it should not be reported as a
defect. Somelogic has to be used by the Inspector to determine if there is any imminent danger
versus atechnica defect in the absence of a cover not being marked.

Regulation:
§229.89 Jumpers; cable connections.

(a) Jumpers and cable connections between locomotives shall be so located and
guarded to provide sufficient vertical clearance. They may not hang with one end free.
(b) Cable and jumper connections between locomotive may not have any of the
following conditions:

(1) Broken or badly chafed insulation.

(2) Broken plugs, receptacles or terminals.

(3) Broken or protruding strands of wire.

Guidance:
Section (a): Jumper cables with one end hangingloose should not be takenas aviolaionwhenthe
locomoative is found standing unattended and the locomotive is not in use or assigned for service.
Conversdy, if locomotives are observed in use with one end of the jumper cable hanging free,
appropriate enforcement action should be taken. This applies to alocomoative anding in ayard
or within the confines of alocomotive servicing area.
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Ingpectors should periodicdly lift the jumper receptacle lid to ensure that dl termind pinsare in
suitable condition for service. In addition, the jumper housing should be ingpected to ensure that
it sedls properly and isfree of cracks.

Regulation:

8229.91 Motors and generators.

A motor or a generator may not have any of the following conditions:
(a) Be shorted or grounded.

(b) Throw solder excessively.

(c) Show evidence of coming apart.

(d) Have an overheated support bearing.
(e) Have an excessive accumulation of oil.

Guidance:

One of the defects most often reported is accumulation of oil. The key word in the regulation is
excessive. If the accumulation over the exterior of the motor or generator is not excessve, it
should not be reported. Also if it isan old accumulation as evidenced by debris and dirt, and no
fresh ail isfound, it should not be reported as a defect.

Regulation:

§229.93 Safety cut-off device.
The fuel line shall have a safety cut-off device that --
(a) Is located adjacent to the fuel supply tank or in another safe location;

(b) Closes automatically when tripped and can be reset without hazard; and
(c) Can be hand operated from clearly marked locations, one inside the cab and one

on each exterior side of the locomotive.

Guidance:

Since the introduction of the EMD GP-30 series locomoatives in the 1950's and the GE U-25
series, the fud safety cut-off devices have beenincorporated inthe emergency shut down switches.
The earlier fuel safety cut-off devices congsted of amechanical valve manualy operated through
a cable system fromthreelocations. Reset of thisvaveisaso manud. Safety shut-off devices of
this type must be operabl e from three locations, one inthe cab and one oneach exterior sdeof the
locomotive. The MP&E Inspector is not to operate the safety cut-off device. The Inspector
should request the railroad to demondtrate the functionon random inspections and whenever there
is reason to believe the device isinoperable,. If the required marking is missing or incomplete, a
violation should not befiled, but it should be brought to the attention of the railroad for correction.
As areault of an accident involving a runaway Union Pecific (UP) freight train that derailed at
Hayden, Cdifornia, the Federal Railroad Adminigration (FRA) published a Notice of Safety
Bulletin in the Federal Register on January 30, 1997. The notice requires dl railroads to inspect
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locomotivesto determine if the emergency MU fud cut-off switchislocated insuchapositionthat
it can be inadvertently activated by the engineer. Inadvertent actuation of such a switch located
at kneelevd to the engineer is suspected as the cause of this accident.

During norma ingpections, FRA Inspectors should carefully examine the locomoative fud cut-off
switch for vulnerability to inadvertent actuation. When a locomotive is found to have such
vulnerahility, the Inspector should work with the railroads to comply with the Notice of Safety
Bulletin as quickly as possble. Any disagreements arisng over whether aswitch is vulnerable or
not, that can not be resolved at the regiond leve, should be referred to the Motive Power and
Equipment Staff Director. (M P& E 98-60)

Regulation:
§229.95 Venting.

§229.97 Grounding fuel tanks.
Fuel tanks and related piping shall be electrically grounded.

Guidance:
Note that there is no requirement for any type of fued level gauge a the fud ail reservoirs.
Generdly, al locomotives have fuel sight glasses of some type, but they are for the railroad's
convenience, asis the automatic fuel shut-off equipment that is used when fueling locomotives.

Regulation:
§229.99 Safety hangers.

Drive shafts shall have safety hangers.

Guidance:
The drive shaft hangersdescribed inthis section ded with a shaft which, if disconnected, could fdl
tothetrack structureand cause aderallment. Thesetypesof drive shaftsarefound onlocomotives
in which the motive power uses a mechanica drive system to power the drive axles, eg. Budd
Company RDCs and the French Turbo trains.

Regulation:
§229.101 Engines.
(a) The temperature and pressure alarms, controls and related switches of internal
combustion engines shall function properly.
(b) Whenever an engine has been shut down due to mechanical or other problems, a
distinctive warning notice giving reason for the shut-down shall be conspicuously
attached near the engine starting control until repairs have been made.
(c) Wheel slip/slide protection shall be provided on a locomotive with an engine
displaying a warning notice whenever required by §229.115(b).
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Guidance:

Section (@) The Inspector should be aert to safety switches being nullified when ingpecting the
diesdl engine on locomatives. Where actud tampering of the engine protective devicesisfound,
violations should be consdered.

Regulation: Steam Generators

8229.103 Safe working pressure; factor of safety.

The safe working pressure for each steam generator shall be fixed by the chief
mechanical officer of the carrier. The minimum factor of safety shall be four. The fixed
safe working pressure shall be indicated on FRA Form F 6180-49A.

8229.105 Steam generator number.
Anidentification number shall be marked on the steam generator's separator and that

number entered on FRA Form F 6180-49A.

§229.107 Pressure gauge.

(a) Each steam generator shall have an illuminated steam gauge that correctly
indicates the pressure. The steam pressure gauge shall be graduated to not less than
one and one-half times the allowed working pressure of the steam generator.

(b) Each steam pressure gauge on a steam generator shall have a siphon that
prevents steam from entering the gauge. The pipe connection shall directly enter the
separator and shall be steam-tight between the separator and the gauge.

§229.109 Safety valves.

Every steam generator shall be equipped with at least two safety valves that have a
combined capacity to prevent an accumulation of pressure of more than five pounds
per square inch above the allowed working pressure. The safety valves shall be
independently connected to the separator and located as closely to the separator as
possible without discharging inside of the generator compartment. The ends of the
safety valve discharge lines shall be located or protected so that discharged steam
does not create a hazard.

§229.111 Water-flow indicator.
(a) Steam generators shall be equipped with an illuminated visual return water-flow

indicator.

(b) Steam generators shall be equipped with anoperable test valve or other means of
determining whether the steam generator is filled with water. The fill test valve may not
discharge steam or hot water into the steam generator compartment.

§229.113 Warning notice.

Whenever any steam generator has been shut down because of defects, a distinctive
warning notice giving reasons for the shut-down shall be conspicuously attached near
the steam generator starting controls untilthe necessary repairs have beenmade. The
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locomotive in which the steam generator displaying a warning notice is located may
continue in service until the next periodic inspection.

Guidance:
The steam generator regulations are not included inther entirety because there are none in service
at the present time. The Inspector should refer to the current CFR Part 229 if a steam generator
isfound in service in hisher didtrict.

Amtrak and the commuter railroads use dectricity to heat the passenger cars, operate air
conditioning units, provide train lighting, and for al other ancillary equipment. The power source
isusudly agenerator indaled inthe diesdl-ectric locomoative or aninverter inthe eectric current.
Generators could be a stand-alone engine/generator unit located on a car, in an auxiliary car, or
in acompartment of the locomotive. This equipment isto be inspected by the FRA Inspectors.
It is the railroad’ s respongbility to maintain the equipment in a safe and suitable condition for
service and dl deficiencies should be reported under §229.45.

Regulation:
§229.115 Slip/slide alarms.

(a) Except for MU locomotives, each locomotive used in road service shall be
equipped with a device that provides an audible or visual alarm in the cab of either
slipping or sliding wheels on powered axles under power. When two or more
locomotives are coupled in multiple or remote control, the wheel slip/slide alarm of
each locomotive shall be shown in the cab of the controlling locomotive.

(b) Except as provided in §229.9, anequipped locomotive may not be dispatched in
road service, or continue in road service following a daily inspection, unless the wheel
slip/slide protective device of whatever type --

(2) Is functioning for each powered axle under power; and

(2) Would function on each powered axle if it were under power.

(c) Effective January 1, 1981, all new locomotives capable of being used in road
service shall be equipped with a device thatdetects wheel slip/slide for each powered
axle whenitis under power. The device shall produce anaudible or visual alarm in the
cab.

Guidance:
Onmogt DC powered traction motors, the dip/dide device is nullified when a traction motor is
cut-out. Therefore, movement of alocomotive with aDC traction motor cut-out can only be made
under the provisons of 8 229.9. GE provided information concerning whed dip dide and whedl
lock protection provided on the GE Dash 8 and Dash 9 locomotive models. These whed dip
Iwhed lock devices function independent of the DC dectrical energy provided to power the
tractionmotors. FRA determined that Sncethewhed dip/dide detection remainsfully active, even
though one or more of the tractionmotors are cut-out, it isnot a safety related itemand isin proper
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conditionand safe to operate without unnecessary peril to lifeand limb under 49 CFR 229.7. This
condition aso meets the requirements for dip/dide alarms under 49 CFR 229.115. Being
consgent withitsenforcement guidance and policiesrdatingto whed dip/dide and whed lock on
dternating current locomotives, FRA takes no exceptionto the continued use of locomotives with
whed dip/dide darms described above provided dl of the following conditions are met:

Locomotives so equipped will not be permitted to operate with defective or cut-
out traction motors beyond any periodic ingpection required under 49 CFR
229.23; and

Any railroad operating such locomotives must dearly identify withinthe operating
cab of the locomotive that the locomative is utilizing the whed dip/dide design as
described in this letter within the operating cab of the locomotive.

Locomoatives operating with AC traction motors have a whed dip/dide detection system that
remans active regardless of whether an inverter and related traction motor is cut-out. With the
dip/dide system active, FRA has determined that a cut-out AC traction motor/inverter isnot a
safety-related item and does not take exceptionto the continued use of locomotives with the AC
traction motor cut-out, provided the locomotives does not operate with the defective or cut-out
traction motor beyond the periodic inspection required under 49 CFR 229,23. Thisappliesto
both GE and EMD |locomotives.

Section (d) Thewhed dip/dide device must be provided either an audible or visud darmin the
cab; only oneisrequired. Inamultiple-locomotive consg, the whed dip/dide action which may
occur on atraling locomotive or onaremote-controlled locomative must activate a device which
can be heard or seen in the cab of the controlling locomotive. This also applies to locomotives
operaing in DPU sarvice.

Section (b) The exclusion to this requirement isincluded in Section 229.101 (b) and ().

Section(c) Only MU locomotivesbuilt prior to January 1, 1981 are excluded from thisrule. MU
locomotives built after this date must be equipped as required by this section (8). All MU
locomoatives which have powered wheds equipped with dip/dide protection must mantan and
have such eguipment in operating condition.

Regulation:
§229.117 Speed indicators.
(a) After December 31, 1980, each locomotive used as a controlling locomotive at
speeds in excess of 20 miles per hour shall be equipped with a speed indicator which
IS --
(1) Accurate within+3 miles per hour of actual speed at speeds of 10 to 30 miles per
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hour and accurate within £5 miles per hour at speeds above 30 miles per hour; and
(2) Clearly readable from the engineer's normal position under all light conditions.

(b) Each speed indicator required shall be tested as soon as possible after departure
by means of speed test sections or equivalent procedures.

Guidance:

Section (a) The Inspector must recognize that this regulation has several qudifiers, (1) the
locomotive mugt be a contralling locomotive, and (2) it must be on a train which will exceed a
speed of 20 mph. These two criteria must be met before enforcement procedures can be
ingtituted. If a locomotive is placed in service in a non-controlling position without a speed
indicator or aninoperative speed indicator, the locomoative isin compliance with this section. This
section applies to MU locomoatives and when it was promulgated, the FRA informed the affected
commuter lines that they could apply for waivers.

Section (b) If agpeed indicator of a controlling locomotive becomes inoperative en route, it may
continue inservice under the provisonof section229.9. It does not require the railroad to reduce
the train speed to 20 mphor less. If the non-complying condition can be brought into compliance
by shifting the position of the locomative in the consst, the non-complying condition should be
rectified by doing S0 a the next forward location. This could be asiding, awye, or any location
where it is physicaly possble to reposition the locomotive without endangering the safety of
employees, locomotives or train. (M P& E 98-50)

If the Ingpector can develop acase in which arailroad dispatched a controlling locomoative with
areported defective speed indicator, suitable enforcement action should be taken.

Regulation:
8229.119 Cabs, floors, and passageways.
(a) Cab seats shall be securely mounted and braced. Cab doors shall be equipped
with a secure and operable latching device.
(b) Cab windows of the lead locomotive shall provide an undistorted view of the
right-of-way for the crew from their normal position in the cab. (See also, Safety
Glazing Standards, 49 CFR part 223, 44 FR 77348, Dec. 31, 1979.)
(c) Floors of cabs, passageways, and compartments shall be keptfree from oil, water,
waste or any obstructionthatcreates a slipping, tripping or fire hazard. Floors shall be
properly treated to provide secure footing.
(d) The cab shall be provided with proper ventilation and with a heating arrangement
that maintains a temperature of at least 50 degrees Fahrenheit 6 inches above the
center of each seat in the cab.
(e) Similar locomotives with open end platforms coupled in multiple control and used
in road service shall have a means of safe passage between them; no passageway
is required through the nose of car body locomotives. There shall be a continuous
barrier across the full width of the end of a locomotive or a continuous barrier between
locomotives.
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(f) Containers shall be provided for carrying fusees and torpedoes. A single container
may be used if it has a partition to separate fusees from torpedoes. Torpedoes shall
be kept in a closed metal container.

Guidance:

Section(a) Cab seats should be reported as defective only whenthey are not securely mounted and
braced. Wall-mounted seet bracket guideways should have no openings in them which dlow the
seat bracket to inadvertently fall out. Hydraulic cab seats should be checked for operation and
leaks.

Section (b) Cab window defects can only be reported if they interfere with the crew’ s undistorted
view of the right-of-way from their norma seated poditioninthe cab. This is a performance
standard which should be sufficient to require the railroads to properly maintain such things as
windshidd wipers and defrosters to meet this stlandard. Defective cab windows for any other
reason may ether be taken under the glazing regulations, Part 223, or if broken and sharp edges
create a persond injury hazard under Section 229.45.

Section (¢) Accumulations of ail, water, debris and other items on passageway, walkways, cab
control compartment floors, or engine compartment floors should be of suchanature as to present
a potential hazard and unsafe condition for any person who would use them, eg. dipping,
tripping, or doesnot providesecurefoating. When an Inspector discoversthese conditions, he/she
should a so determine the source and take gppropriate enforcement action. The regulation does
not require that such things as portable ice chests or crew luggege be secured in the cab, but if
these items create a persond injury hazard they should be addressed.

Locomoative ar compressor compartments are routinegly utilized for the storage of tools and
materias for servicing the locomotive and train (i.e.. ar hoses, jumper cables, wrenches, etc.),
thereby requiring train crew membersto enter the air compressor compartment to retrieve many
of theseitems. If thefloor in the ar compressor compartment is cluttered with loose materia or
is covered with ail, atripping or dipping hazard exigts.

Severd railroads are currently ingdling tool boxes onther locomoativesinthe doorway leedinginto
the ar compressor compartment. Thetoolbox locationisidentified and dl other doorsleadinginto
thear compressor compartment aremarked for maintenance personne only. Therailroad believes
that by removing the tools from the compartment and denying accessto al except maintenance
personnd, the dipping hazard hasbeenremoved. In addition, maintenance personnd entering the
compartment are required to ingpect the floor firs and thenremove any dipping or tripping hazard
prior to entry.

In late 1999, an MP&E Technicad Resolution Committee (TRC) examined the gpplication of
§229.119(c) relevant to ar compressor compartments, inlight of the scenario noted above. Based
onthe discussions and recommendations developed by that Committee, FRA has determined that
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the presence of oil on the floor of the locomoative air compressor compartment does not condtitute
adippingor tripping hazard under §229.119(c), if all of the fallowing conditions are compliedwith:

! Train crews are prohibited from entering the ar compressor compartment by general
order, bulletin order, time table ingtructions, or other forma ingtructions;

The air compressor compartment doors are stenciled to indicatethat train crew members
are not to enter the compartments,

Tool storage compartments are reedily and clearly identified by stencils,

Tool storage compartments are self-contained units, arranged and designed so that any
tools or materids fdling from the storage hooks or rack do not fal onto the floor of ar
compressor compartment;

Whenatrain crew member identifies (without entering the compartment) adipping hazard
inthe air compressor compartment, the conditionislisted on the inspection report (current
or next daily). Identification of such aconditionshould not be trested as anon-complying
conditionunder part 229, if dl other conditions contained inthis bulletin are otherwise met;

When any tools or materids intended for use by the train crew are found on the ar
compartment floor, the conditionistreated asatrippinghazard, anon-complying condition
under 8229.119(c), and corrective action is taken;

! Railroads should continue to clean the ar compressor compartment as necessary in a
timely fashion.

FRA Ingpectors should take appropriate enforcement action, if there is oil on the air compressor

compartment floor that createsadippery conditionand thereisatool, part, or materia inside that

may be needed by atrain crew member, eventhough dl other conditions noted above have been

met (e.g. restricted access, separate tool storage compartment areq).

Furthermore, if the locomotive is not properly stenciled, as noted above, or the train crew is

unaware of the access restrictions to the air compressor compartment, then any loose material

or oil on the ar compressor compartment floor that creates a dipping or tripping hazard would

condtitute non-compliance with 8229.119(c) and appropriateenforcement actionshould be taken.

(M P& E 00-05)

Section (€) The regulation doesnot require that alocomotive connected with another locomotive

has to have an open end plaiform. It only requires that if the locomotive does not have a
continuous barrier, such as a solid handral, then the passage between the two locomotives must

be safe and protected by chains or other devices. Continuous barrier missing should not be
reported as a defect if the locomotive is not being used and isingpected in alocomotive service
fadility. Although there are no minimum height resirictions whenachainis used, Ingpectors should

ensure the chain does not present a tripping hazzard.
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Regulation:

§229.121 Locomotive cab noise.

(a) After August 31, 1980, the permissible exposure to a continuous noise in a
locomotive cab shall notexceed aneight-hour time-weighted average of 90dB(A), with
a doubling rate of 5dB(A) as indicated in the table. Continuous noise is any sound with
arise time of more than 35 milliseconds to peak intensity and a duration of more than
500 milliseconds to the time when the level is 20dB below the peak.

Duration permitted (hours) Sound level

(dB(A))
12 87
Bt s 90
Bttt 92
Dot 95
e 100
1Yo e 102
SR 105
o e ———— 110
Ya 0l l€SS..ciiieeciieeeceeee e 115

(b) Whenthe continuous noise exposure is composed of two or more periods of hoise
exposure of different levels, their combined effect shall be considered. Exposure to
different levels forvarious periods of time shall be computed according to the following
formula:

D:T1/L1+; Tz/L2+. . Tn/Ln
where:
D = noise dose.

T = the duration of exposure (in hours) at a given continuous noise level.
L = the limit (in hours) for the level present during the time T (from the table).
If the value of D exceeds 1, the exposure exceeds permissible levels.

(c) Exposure to continuous noise shall not exceed 115dB(A).

(d) Noise measurements shall be made under typical operating conditions using a
sound level meter conforming, ata minimum, to the requirements of ANSI S1.4-1971,
Type 2, and set to an A-weighted slow response or with an audio dosimeter of
equivalent accuracy and precision.

(e) In conducting sound level measurements with a sound level meter, the microphone
shall be oriented vertically and positioned approximately 15 centimeters from and on
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axis with the crew member's ear. Measurements with an audio dosimeter shall be
conductedinaccordance with manufacturer's procedures as to microphone placement
and orientation.

Guidance:
Traning in the use of the current model of the dosimeter is the responsibility of the Safety
Improvement and Development Team. If therailroad has ahearing conservation programin place
(mandatory use of hearing protection), FRA Inspectors should not take exception to noise levels
in the cab of the locomotive in excess of the regulations.

Regulation:
8229.123 Pilots, snowplows, end plates.

After January 1, 1981, eachlead locomotive shall be equipped with an end plate that
extends across both rails, a pilot, or a snowplow. The minimum clearance above the
rail of the pilot, snowplow or end plate shall be 3 inches, and the maximum clearance
6 inches.

Guidance:
This section aso appliesto MU locomotives. Keep in mind, severd railroads have beengranted
conditiona waivers which dlow the maximum height to be greater than 6 inches for locomotives
used in hump yard service. For alocomotive consg, this requirement only applies to the lead
locomoative. The measurement should betaken onrdatively leve track. The Inspector should not
defect alocomative for aminimal deviation of the height requirement. The railroad should be told
to adjust the end arrangement so that it isin compliance.

Regulation:
§229.125 Headlights and auxiliary lights.
(a) Each lead locomotive used in road service shall have a headlight that produces a
peak intensity of atleast 200,000 candela. If alocomotive or locomotive consistinroad
service is regularly required to run backward for any portion of its trip other than to pick
up a detached portion of its train or to make terminal movements, it shall also have on
its rear a headlight that produces at least 200,000 candela. Each headlight shall be
arranged to illuminate a person at least 800 feet ahead and in front of the headlight.
For purposes of this sections, a headlight shall be comprised of either one or two
lamps.
(2) If a locomotive is equipped with a single lamp headlight, the single lamp shall
produce a peak intensity of atleast 200,000 candela. The following meet the standard
set forth in this paragraph (a)(1): a single PAR-56, 200 watt, 30-volt lamp; or a lamp
of equivalent design and intensity.
(2) If alocomotive is equipped with a dual-lamp headlight, a peak intensity of 200,000
candela shall be produced by the headlight based either on a single lamp capable of
individually producing the required peak intensity or on the candela produced by the
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headlight with both lamps illuminated. If both lamps are needed to produce the
required peak intensity, then both lamps in the headlight shall be operational. The
following meet the standard set forth in this paragraph (a)(2): a single PAR-56, 200-
watt, 30-volt lamp; two operative PAR-56, 350-watt, 75-volt lamps; or a lamp(s) of
equivalent design and intensity.

(b) Each locomotive or locomotive consist used in yard service shall have two
headlights, one located on the front of the locomotive or locomotive consist and one
onits rear. Each headlight shall produce atleast 60,000 candela and shall be arranged
to illuminate a person at least 300 feet ahead and in front of the headlight.

(c) Headlights shall be provided with a device to dim the light.

(d) Effective December 31, 1997, eachlead locomotive operated ata speed greater
than 20 miles per hour over one or more public highway-rail crossings shall be
equipped with operative auxiliary lights, in addition to the headlight required by
paragraph (a) or (b) of this section. A locomotive equipped on March 6, 1996 with
auxiliary lights in conformance with §229.133 shall be deemed to conform to this
section until March 6, 2000. All locomotives in compliance with §229.133(c) shall be
deemed to conform to this section. Auxiliary lights shall be composed as follows:

(1) Two white auxiliary lights shall be placed at the front of the locomotive to form a
triangle with the headlight.

(i) The auxiliary lights shall be atleast 36 inches above the top of the rail, excepton MU
locomotives and control cab locomotives where such placement would compromise
the integrity of the car body or be otherwise impractical. Auxiliary lights on such MU
locomotives and control cab locomotives shall be at least 24 inches above the top of
the rail.

(if) The auxiliary lights shall be spaced at least 36 inches apart if the vertical distance
from the headlight to the horizontal axis of the auxiliary lights is 60 inches or more.
(iii) The auxiliary lights shall be spaced atleast 60 inches apart if the vertical distance
from the headlight to the horizontal axis of the auxiliary lights is less than 60 inches.
(2) Each auxiliary light shall produce a peak intensity of at least 200,000 candela or
shall produce at least 3,000 candela at an angle of 7.5 degrees and 400 candela at
an angle of 20 degrees from the centerline of the locomotive when the light is aimed
parallelto the tracks. Any of the following meetthe standard setforth in this paragraph
(d)(2): a PAR-56, 200-watt, 30-volt lamp; a PAR-56, 350-watt, 75-volt lamp; or a lamp
of equivalent design and intensity.

(3) The auxiliarylights shall be focused horizontally within 15 degrees ofthe longitudinal
centerline of the locomotive.

(e) Auxiliary lights required by paragraph (d) of this section may be arranged

(2) to burn steadily or

(2) flash on approach to a crossing.

If the auxiliary lights are arranged to flash;

(i) they shall flash alternately at a rate of atleast 40 flashes per minute and at most 180
flashes per minute,

(i the railroad's operating rules shall set a standard procedure for use offlashing lights
at public highway-rail grade crossings, and

(iii) the flashing feature may be activated automatically, but shall be capable of manual

Revised 3/06



. I . i |

activation and deactivation by the locomotive engineer.

() Auxiliary lights required by paragraph (d) of this section shall be continuously
iluminated immediately prior to and during movement of the locomotive, except as
provided by railroad operating rules, timetable or special instructions, unless such
exception is disapproved by FRA. A railroad may except use of auxiliary lights at a
specific public highway-rail grade crossing by designating that exception in the
railroad's operating rules, timetable, or a special order. Any exception from use of
auxiliary lights at a specific public grade crossing can be disapproved for a stated
cause by FRA's Associate Administrator for Safety or any one of FRA's Regional
Administrators, after investigation by FRA and opportunity for response from the
railroad.

(g9) Movement of locomotives with defective auxiliary lights.

(1) A lead locomotive with only one failed auxiliary light must be repaired or switched
to a trailing position before departure from the place where an initial terminal
inspection is required for that train.

(2) A locomotive with only one auxiliary light that has failed after departure from an
initial terminal, must be repaired not later than the next calendar inspection required
by §229.21.

(3) A lead locomotive with two failed auxiliary lights may only proceed to the next place
where repairs can be made. This movement must be consistent with §229.9.

(h) Any locomotive subject to Part 229, that was built before December 31,1948, and
that is not used regularly in commuter or intercity passenger service, shall be
considered historic equipment and excepted from the requirements of paragraphs (d)
through (h) of this section.

Guidance:
The canddarating established in this section corresponds to the intengity level implicitly required
under the prior rulesin Part 230. That rule was more a detailed performance standard which
required not only that it illuminate a person 800 feet ahead and in front of the headlight, but that the
engineer in the operating compartment possess the visual capacity to seein a clear aamosphere a
dark object aslarge as a man of average size standing erect at least 800 feet ahead and infront of
the headlight.

The Inspector should dsobeaware that the qudifier inthis sectionisthat only the lead locomotive
must be equipped with the prescribed headlight.  Intermediate locomotives in a consst with
inoperative headlights are not to be considered as non-complying. Also, the requirement for rear
headlights on road locomoatives has certain conditions. The Inspector should take appropriate
enforcement action when a heedlight is found defective. However, if the locomotive has a light
arrangement using two sedled beam headlights, the Ingpector mugt ascertain whether they are the
200-watt, 30-volt lampsor if they are the 350-watt, 75-volt lamps. Thereason for thisis because
if the dudl light systemisusngthe 200-watt, 30-volt lamps, both lampswould haveto be defective
before enforcement action can be taken. However, the Inspector should take appropriate
enforcement actionif one of the bulbsis defective on dud-light systems using the 350-watt, 75-volt

lamps.
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There have been ingtances where some locomotives have had the auxiliary lights (ditch lights)
inddled in a manner which covers a portion of the uncoupling levers, which serve as the end
handhold on alocomative. If this condition exig, it should be handled for correction.

The fallowing questions and answers are froma previoudy issued Technica Bulleinthat addressed
the many inquiries concerning the application, operation, and inspectionrequirementsof auxiliary
lights

When does a locomotive have to be equipped with auxiliary lights?

Each lead locomoative that operates over one or more public grade crossings at a speed greater
than 20 miles per hour, shall be equipped withoperative auxiliary lights on the forward end of the
locomoative as it gpproaches a public highway-rall grade crossing.

What isa public highway-rail crossing asit appliesto auxiliary lights?

It isthe location where railroad tracks intersect a roadway which is part of the general system of
public streets and highways, and is under the jurisdiction of and maintained by a public authority
and open to the generd traveling public.

What areauxiliary lights?

Auwxiliary lightsare two whitelights producing at least 200,000 candela that are located onthe front
of the locomative to formatriangle withthe locomotive headlight. They must be mounted &t least
36 inches above the top of therall, except on MU locomotives and control cab locomotiveswhere
such placement would beimpracticd. On such MU locomotives and cab control locomotives, the
lights shdl be mounted at least 24 inches above the top of therail. Other mounting and focusing
requirements are listed in §229.125(d). There are other arrangementsthat are “ grandfathered” to
saidy auxiliary light requirements.

What arethe grandfathered arrangements?

® Ogillaing Lightsingtaled onnewly-acquired equipment that was ordered prior to January 1,
1996, satidfiesthe auxiliary light requirements for the life of the locomative. If it wasingdled after
January 1, 1996, it does not qualify.

@  Strobe Lights that were gpplied to the locomotive prior to March 6, 1996, will satisfy the
auxiliary light requirements until the locomotive is ether retired or rebuilt (whichever comesfirst),
but the speed of the locomoative isrestricted to 40 milesper hour whenused as a lead locomoative.

@ Two white auxiliary lights spaced at least 44 inches apart on at least one axis, and that were
ingaled onthe locomotive prior to May 30, 1994, stisfiesthe auxiliary light requirements until the
locomoative isether rebuilt or retired, whichever comesfirst. Thisisthe headlight arrangement
commonly used in commuter service.
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Do auxiliary lights have to work when a calendar day inspection is performed?
Auxiliary lights are trested the same as headlights when calendar day inspections are performed.

When do the auxiliary lights have to be illuminated?

Auxiliary lights must remain continuoudy illuminated immediatdly prior to and during the movement
of the locomotive, except as provided by ralroad operating rules, timetables, or special
indructions. This not only increases congpicuity a public highway-rail grade crossings, but dso
addresses private crossings, pedestrians, and roadway workers.

Do thelights have to flash on approaching a crossing?
The lightsmay burn steadily or flash (pulse) onapproach and while passng over apublic highway-
rall grade crossng.

Aretherecircumstances wher e the lights can be legally extinguished?

Yes. The regulations permit railroads to designate specific locations where auxiliary lights can be
extinguished, as long as these designated locations are identified in ether the railroad’ s operating
rules, timetable, or specia writteningructions. Thiswould typicaly be & locations where exiging
operating rulesrequirethe headlight to be dimmed, suchas: at stations; when passing another train;
in yards where switching is performed; or at locations where train operations paradlel a public
highway and the night vison of motorists would be impaired by the use of auxiliary lights Any
exceptions from use of auxiliary lights a specific locations are subject to disapprova by FRA's
Asociate Adminigtrator for Safety, or one of FRA’s Regiond Adminidtrators, after investigation
and opportunity for response by the railroad, for good cause stated.

Can a train be dispatched from initial terminal without auxiliary lights on the lead
locomotive?

If the lead locomative is not equipped with auxiliary lights, the train can be dispatched out of an
initid termind, withthe understanding that the locomoative cannot operate over any public highway-
rail grade crossing at a speed greater than 20 milesper hour. Otherwisg, if the lead locomoativeis
equipped with auxiliary lights, dl must be functioning on the end of the locomoative in the forward
direction of the train movement.

Can thetrain leaveinitial terminal with one light defective on the lead locomotive?
No, dl auxiliary lights must beworking onthe lead locomotive inthe forward direction of thetrain
movement.

What about en routefailures?

If one light becomes defective enroute, the |locomative can continue to operate in the lead at track
speed, but the defective light must be repaired no later thanthe next calendar day. Thislocomotive
could not be used in the lead position out of an initid termina unless repairs were made. If two
lights become defective en route, the locomative (train) may only proceed to the next location
where repairs can be made and the locomotive is restricted to 20 miles per hour or less over Al
public highway-rail grade crossngs until the lights are functioning.
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If the mechanismthat causesthe oscillating light to oscillate is defective, how should this
condition betreated?

Thiswould be treated as a complete failure of the auxiliary light. It could not be dispatched from
aninitid termind as alead unit, and if the fallure occurred en route, it would have to be repaired
at the next point whererepairs could be made with the locomoative restricted to 20 miles per hour
over dl public highway-rall grade crossngs.

Arelocomotivesthat operateinbothdir ections (dual-control) requir edto be equippedwith
auxiliary lights on each end of the locomotive?

These types of locomotives should be equipped on each end, since they frequently operate as a
lead in both directions. However, if alocomoative is equipped withauxiliary lightson only one end,
then it could only be dispatched out of an initid termind as the lead unit, if the equipped end is
placed inthe forward direction of the train movement. If during thetrip this same locomoative made
areverse move as alead unit, it would be restricted to 20 miles per hour over al public highway-
rall grade crossings.

When a speed redtriction at a public highway-rail grade crossing is required, doesthis
mean thewholetrain isrestricted to 20 milesper hour over the crossng?
No, just the lead locomotive is restricted to 20 miles per hour over the crossng.

Are steam locomotives required to be equipped with auxiliary lights?
No. Also, any locomoative built before December 31, 1948, that is not used incommuter or inter-
City passenger sarvice, is excepted from auxiliary light requirements. (M P& E 98-3)

Regulation:

§229.127 Cab lights.

(a) Each locomotive shall have cab lights which will provide sufficient illumination for
the control instruments, meters, and gauges to enable the engine crew to make
accurate readings from their normalpositions in the cab. These lights shall be located,
constructed, and maintained so that light shines only on those parts requiring
illumination and does notinterfere with the crew's vision of the track and signals. Each
controlling locomotive shall also have a conveniently located light that can be readily
turned on and off by the persons operating the locomotive and that provides sufficient
illumination for them to read train orders and timetables.

(b) Cab passageways and compartments shall have adequate illumination.

Guidance:

Section (b) The preamble to thisrule states that it was intended to be Smilar to the former rule,
230.233(b), which includes the qudifier that when employees are required to pass from one cab
to another, the platformand passageway between shdl beilluminaied. There are no passageways
ontheroad-switcher type of locomoatives, these are found onthe car body type locomotiveswhere
people wak insde and illumination is important. Lightsthet are insde the car body of a road-
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switcher type locomotive are not to be considered as compartment lightsand shdl not be takenas
a non-complying condition. Where the criteria for a passageway exis, illumination must be
provided and the lights maintained. The same is true for the walkway platforms between
locomoatives found on road-switchers. A fladhlight or other hand-held light does not satisfy the
requirements of thisrule,

Regulation:
§229.129 Audible warning device.

(a) After August 31, 1980, each lead locomotive shall be provided with an audible
warning device that produces a minimum sound level of 96db(A) at 100 feet forward
of the locomotive in its direction of travel. The device shall be arranged so that it can
be conveniently operated from the engineer's normal position in the cab.

(b) Measurement of the sound level shall be made using a sound level meter
conforming, at a minimum, to the requirements of ANSI S1.4-1971, Type 2, and set
to an A-weighted slow response. While the locomotive is on level tangent track, the
microphone shall be positioned 4 feetabove the ground at the center line of the track,
and shall be oriented with respect to the sound source in accordance with the
manufacturer's recommendations.

(c) A 4dB(A) measurement tolerance is allowable for a given measurement.

Guidance:

Thissectionpertains to dl locomotives. Again the Ingpector is reminded that the lead locomotive
must be provided with the required audible warning device. The regulation does not take into
consideration the location and direction of the warning device, but wherever it islocated, it must
meet the standard as determined by the test criteria. If alocomotiveisfound to have aninoperative
warning device, it may not be used as a lead locomotive. If the locomotive is found with an
gpparent low sounding warning device, determination for compliance can only be made with an
approved noise dosimeter.

The locomoative bell does not congtitute awarning device under this section. Thebell isconsidered
an gppurtenance of the locomoative and as such must be maintained inasafe and suitable condition
for service. Aninoperative bell isto be reported under section 229.7.

Regulation:
§229.131 Sanders.

Exceptfor MU locomotives, each locomotive shall be equipped withoperable sanders
that deposit sand on each rail in front of the first power operated wheel set in the
direction of movement.

Guidance:
The section has two qudifiers, in that M U locomotives ar e exempt and that each locomotive
in a consst shdl have operable sanders that deposit sand in front of the first power-operated
wheedl set in the direction of movement. At a servicing facility where the direction of a
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locomoative or locomotive condst is not known, the Ingpector should require the railroad to have
dl out-board sanders operational prior to departure. On the other hand, if a locomotive is
ingpected at the head end of the train, only the sanders in the directionof the train movement must
be operationa. Locomotives used in yard switching service, which normaly move in both
directions, should have the outboard sanders operational. A holein the sand ddivery pipeis not
an inoperative sander. The mere presence of a hole in the sander hose or pipeisnot sufficient to
establishaviolationunder 229.131, without detailed discussion of the hole'simpact onthe sander’ s
abilityto operate. FRA isrequired to establish that the sander is not depositing sand in front of the
whed. However, if sand is being dischar gedat eye level and constitutesa personal injury
hazard, it should bereported under 229.45.

Regulation:

§229.133 Interim locomotive conspicuity measures -- auxiliary external lights.

Guidance:

Guidance for this Subpart can be found under 8229.125 - Headlights and auxiliary lights.

Regulation:

§229.135 Event recorders.

(a) Duty to equip and record. Except as provided inparagraphs (c) and (d) of this section, atrain
operated faster than 30 miles per hour shal have an in-service event recorder, of the type
described in paragraph (b) of this section, in the lead locomotive. The presence of the event
recorder shall be noted on Form FRA F6180-49A (by writing the make and model of event
recorder with which the locomative is equipped) under the REMARKS section, except that an
event recorder designed to alow the locomotive to assume the lead position only if the recorder
is properly functioning is not required to have its presence noted on FormFRA F6180-49A. For
the purpose of this section, "train" includes alocomoative or group of locomotives with or without
cars. Theduty to equip thelead locomotive may be met with an event recorder located €l sewhere
thanthe lead locomotive provided that suchevent recorder monitorsand recordsthe requireddata
asthough it werelocated inthe lead locomotive. The event recorder shall record the most recent
48 hours of operation of the dectrica system of the locomotive on which it isingtaled.

(b) Equipment requirements. Event recorders shal monitor and record data el ements required by
this paragraph with at least the accuracy required of the indicators displaying any of the required
elements to the engineer.

(1) A lead locomoative originally ordered before October 1, 2006, and placed in service before
October 1, 2009, including a controlling remote distributed power locomotive, a lead manned
helper locomotive, aDMU locomotive, and anMU locomotive, except as provided in paragraphs
(c) and (d) of this section, shal have an in-service event recorder that records the following data
eements

() Train speed;

(i) Sdlected direction of motion;
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@iy  Time

(v)  Digance

(V) Throttle pogtion;

(vi)  Applications and operations of the train autométic air brake;

(vii)  Applications and operations of the independent brake;

(viii)  Applications and operations of the dynamic brake, if so equipped; and

(ix)  Cabsgna aspect(s), if soequipped and in use.

(2) A locomoative originaly manufactured before October 1, 2006, and equipped with an event
recorder that uses magnetic tape asiits recording medium shdl have the recorder removed from
service on or before October 1, 2009 and replaced with an event recorder with a certified
crashworthy event recorder memory module that meets the requirements of Appendix D of this
part and that records at least the same number of data elements as the recorder it replaces.

(3) A lead locomotive, alead manned helper locomotive, and a controlling remotely distributed
power locomotive, other than aDMU or MU locomotive, origindly ordered on or after October
1, 2006 or placed inservice onor after October 1, 2009, shdl be equipped withanevent recorder
with a certified crashworthy event recorder memory module that meets the requirements of
Appendix D of thispart. The certified event recorder memory module shdl be mounted for its
maximum protection.  (Although other mounting standards may meset this standard, an event
recorder memory module mounted behind and below the top of the collisonposts and above the
platform leve is deemed to be mounted “for its maximum protection.”) The event recorder shdll
record, and the certified crashworthy event recorder memory module shall retain, the following data

eements

() Train speed;

(i) Sdected direction of motion;
@y  Time

(iv)  Digance

V) Throttle pogtion;

(vi)  Applications and operations of the train automatic ar brake, including emergency
gpplications. The system shdll record, or provide ameans of determining, that a brake application
or release resulted from manipulation of brake controls at the position normally occupied by the
locomoative engineer. Inthe case of abrake application or releasethat isresponsive to acommand
originating from or executed by an on-board computer (e.g., eectronic braking system controller,
locomotive eectronic control system, or train control computer), the system shdl record, or
provide a means of determining, the involvement of any such compuiter;

(vii)  Applications and operations of the independent brake;

(viii)  Applications and operations of the dynamic brake, if so equipped;

(ix)  Cabsgna aspect(s), if soequipped andin use;

) End-of-train (EOT) device loss of communication front to rear and rear to front;

(x)  Electronic controlled pneumatic braking (ECP) message (and loss of such message), if so
equipped;

(xii)  EOT armed, emergency brake command, emergency brake application;

(xiii)  Indication of EOT vavefailure

(xiv)  EOT brake pipe pressure (EOT and ECP devices);

Revised 3/06 8-63



Federal Railroad Administration

(xv)  EOT marker light on/off;

(xvi)  EOT “low battery” status;

(xvii)  Podtion of on/off switch for headlights on lead locomotive;

(xviii) Pogtion of on/off switch for auxiliary lights on leed locomotive;

(xix)  Horn control handle activation;

()  Locomotive number;

(xxi)  Locomotive autométic brake vave cut in;

(i)  Locomotive postion in consst (lead or trail);

(i)  Tractive effort;

(xxiv)  Cruise control on/off, if so equipped and in use; and

(xxv) Safety-critica train control datarouted to the locomotive engineer’ sdisplay withwhichthe
engineerisrequiredto comply, specificaly induding text messages conveying mandatory directives,
and maximum authorized speed. Theformat, content, and proposed duration for retention of such
data shdl be specified in the product safety plan submitted for the train control system under
subpart H of part 236 of this chapter, subject to FRA approva under this paragraph. If it can be
cdibrated against other data required by this part, such train control data may, & the eection of
the rallroad, be retained in a separate certified crashworthy memory module.

(4) A DMU locomoative and an MU locomotive originally ordered on or after October 1, 2006
or placed in service on or after October 1, 2009, shdl be equipped with an event recorder with
acertified crashworthy event recorder memory module that meets the requirements of Appendix
D of this part. The certified event recorder memory module shal be mounted for its maximum
protection. (Although other mounting standards may meet thisstandard, an event recorder memory
module mounted behind the collisonposts and above the platform leve is deemed to be mounted
“foritsmaximumprotection.”) Theevent recorder shal record, and the certified crashworthy event
recorder memory module shdl retain, the following data dements:

() Train speed;

(i) Sdected direction of motion;
@iy  Time

(iv)  Didgance

v) Throttle pogtion;

(vi) Applicationsand operationsof thetrain automatic air brake, including emergency applications.
The system shdl record, or provide a means of determining, that a brake application or release
resulted from manipulation of brake controls at the postion normaly occupied by the locomotive
enginear. In the case of abrake gpplicationor releasethat isresponsive to a command originating
fromor executed by anon-board computer (e.g., eectronic braking system controller, locomative
electronic control system, or train control compuiter), the system shdl record, or provide a means
of determining, the involvement of any such compuiter;

(vii)  Applications and operations of the independent brake, if so equipped;

(viii)  Applications and operations of the dynamic brake, if so equipped;

(ix)  Cabsgna aspect(s), if soequipped and in use;

(%) Emergency brake application(s);

(i)  Whed dip/dide darm activation (with a property-gpecific minimum duration);

(xiil)  Lead locomotive headlight activation switch on/off;
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(xiv)  Lead locomative auxiliary lights activation switch or/off;

(xv)  Horn control handle activation;

(xvi)  Locomotive number;

(xvii) Locomotive postion in consst (lead or trail);

(xviii) Tractive effort;

(xix)  Brakesagpply summary train line;

(xxX)  Brakesrdeased summary train ling;

(xxi)  Cruise control on/off, if so equipped and used; and

(xxii)  Safety-critica train control datarouted to the locomotive engineer’ sdisplay withwhichthe
engineer isrequiredto comply, speaificaly indudingtext messages conveying mandatory directives,
and maximum authorized speed. The format, content, and proposed durationfor retentionof such
data shdl be specified in the product safety plan submitted for the train control system under
subpart H of part 236 of this chapter, subject to FRA approva under this paragraph. If it can be
cdibrated against other data required by this part, such train control data may, at the eection of
the railroad, be retained in a separate certified crashworthy memory module.

(5) A locomoative equipped withan event recorder that is remanufactured, as defined in this part,
onor after October 1, 2007, shdl be equi pped withan event recorder witha certified crashworthy
evert recorder memory module that meets the requirements of Appendix D to this part and is
capable of recording, at a minmum, the same data as the recorder that was on the locomotive
before it was remanufactured.

(6) An event recorder originally manufactured after January 1, 2010, that is ingtalled on any
locomotive identified in paragraph (b)(1) of this section shdl bean event recorder with a certified
crashworthy event recorder memory module that meets the requirements of Appendix D to this
part and that is capable of recording, a a minimum, the same data as the event recorder that was
previoudy on the locomoative.

(c) Removd from service. Notwithstanding the duty established in paragraph (8) of this section
to equip certain locomotives with an in-service event recorder, a railroad may remove an event
recorder fromserviceand, if arailroad knowsthat an event recorder is not monitoring or recording
required data, shal remove the event recorder from service. When arailroad removes an event
recorder from service, aquaified personshal record the date that the device was removed from
service on Form FRA F6180-49A, under the REMARKS section, unless the event recorder is
designed to alow the locomoative to assume the lead position only if the recorder is properly
functioning.

(d) Responseto defective equipment. Notwithstanding the duty established in paragraph (a) of
this section to equip certain locomotives with an in-service event recorder, alocomotive onwhich
the event recorder has been taken out of serviceas provided in paragraph (c) of this section may
remain as the lead locomotive only until the next caendar-day ingpection. A locomotive with an
inoperative event recorder is not deemed to be in improper condition, unsafe to operate, or a
non-complying locomotive under 88 229.7 and 229.9, and, other than the requirements of
Appendix D of this part, the ingpection, maintenance, and testing of event recorders are limited to
the requirements set forth in 88 229.25(e) and 229.27(d).

(e) Presarving accident data. If any locomotive equipped with an event recorder, or any other
locomotive-mounted recording device or devices designed to record information concerning the
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functioning of a locomoative or train, is involved in an accident/incident that is required to be
reported to FRA under part 225 of this chapter, the railroad that was using the locomotive at the
time of the accident shall, to the extent possible, and to the extent conagtent withthe safety of life
and property, preserve the data recorded by each such device for analysis by FRA. This
preservation requirement permits the railroad to extract and andyze such data, provided the
origina downloaded datafile, or an unandyzed exact copy of it, shdl be retained in secure custody
and shdl not be utilized for andyds or any other purpose except by direction of FRA or the
Nationa Transportation Safety Board. This preservation requirement shall expire one (1) year
after the date of the accident unlessFRA or the Board natifies the railroad in writing that the data
are desired for andysis.

(f) Relaionship to other laws. Nothing in this sectionisintended to ater the legd authority of law
enforcement offidds investigating potentid violaion(s) of State crimind law(s), and nothing inthis
chapter is intended to dter in any way the priority of Nationa Transportation Safety Board
invedigationsunder 49 U.S.C. 1131 and 1134, nor the authority of the Secretary of Transportation
to invedtigate railroad accidents under 49 U.S.C. 5121, 5122, 20107, 20111, 20112, 20505,
20702, 20703, and 20902.

(9) Disabling event recorders. Except asprovided inparagraph(c) of this section, any individud
who willfully disables an event recorder is subject to civil pendty and to disqudification from
performing safety-sengtive functions onarailroad as provided in § 218.55 of this chapter, and any
individud who tamperswithor dtersthe datarecorded by suchadeviceis subject to aavil penalty
as provided in gppendix B of part 218 of this chapter and to disqudification from performing
safety-sengtive functions on arailroad if found unfit for such duties under the procedures in part
209 of this chapter.

Guidance:

Requires replacement, by October 1, 2009, of each event recorder utiliziing magnetic tape as a
sorage medium with a certified crashworthy event recorder memory module (ERMM) capable
of recording at least the same data dements as the recorder it replaces. Any magnetic tape
recorder replaced after October 1, 2005, mugt be replaced with a certified crashworthy event
recorder memory module.

Requiresdl new lead locomoatives, lead manned helper locomotives, and controlling digtributive
power locomotives (ordered after October 1, 2006 or placed in service after October 1, 2009)
to be equipped with a certified crashworthy ERMM capable of recording up to 25 datadements
for traditiona locomotives and 22 data e ements for MU and DMU locomotives.

Requires dl remanufactured locomoatives after October 1, 2007 to be equipped with a certified
crashworthy ERMM capable of recording at |east the same data € ements as the event recorder
on that locomotive prior to remanufacture.
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Requiresevent recorders origindly manufactured after January 1, 2010, and ingtaled onacovered
locomotive to be equipped with a certified crashworthy ERMM.

Contains specific performance criteriafor determining the crashworthiness of an ERMM. These
include criteria for fire, impact shock, static crush, fluid immersion, and hydrogtatic pressure and
contains testing sequence requirements. The criteria are based on existing crashworthiness
standards of the Indtitute of Electrica and Electronics Engineers, Inc. (IEEE), modified for the
locomoative environment.

Requirespreservation of event recorder data for aperiod of one year for any locomative involved
in an accident or incident required to be reported to FRA under part 225.

Provides rdief from the periodic ingpection requirements for micro-processor based event
recorders with self-monitoring festures. Requires inspection of these types of event recorders
annudly.

Regulation:

§229.137 Sanitation, general requirements.

(a) Sanitation compartment. Except as provided in paragraph (b) of this section, all
lead locomotives in use shall be equipped with a sanitation compartment. Each
sanitation compartment shall be:

(1) Adequately ventilated,;

(2) Equipped with a door that:

() Closes, and

(ii) Possesses a modesty lock by October 4, 2003;

(3) Equipped with a toilet facility, as defined in this part;

(4) Equipped with a washing system, as defined in this part, unless the railroad
otherwise provides the washing system to employees upon reporting for duty or
occupying the cab for duty, or where the locomotive is equipped with a stationary sink
that is located outside of the sanitation compartment;

(5) Equipped withtoiletpaper in sufficient quantity to meet employee needs, unlessthe
railroad otherwise provides toilet paper to employees upon reporting for duty or
occupying the cab for duty; and

(6) Equipped with a trashreceptacle, unless the railroad otherwise provides portable
trash receptacles to employees upon reporting for duty or occupying the cab for duty.
(b) Exceptions. (1) Paragraph (a) of this section shall not apply to:

(i) Locomotives engaged in commuter service or other short-haul passenger service
and commuter work trains on whichemployees have readyaccessto railroad-provided
sanitation facilities outside of the locomotive or elsewhere on the train, that meet
otherwise applicable sanitation standards, at frequent intervals during the course of
their work shift;

(if) Locomotives engaged in switching service onwhich employees have ready access
to railroad-provided sanitation facilities outside ofthe locomotive, that meet otherwise

Revised 3/06 8-67




Federal Railroad Administration

applicable sanitation standards, at frequent intervals during the course of their work
shift;

(ili) Locomotives engaged in transfer service on whichemployees have ready access
to railroad-provided sanitationfacilities outside of the locomotive, that meet otherwise
applicable sanitation standards, at frequent intervals during the course of their work
shift;

(iv) Locomotives of Class lll railroads engaged in operations other than switching
service or transfer service, that are not equipped with a sanitation compartment as of
June 3, 2002. Where an unequipped locomotive of a Class lll railroad is engaged in
operations other than switching ortransfer service,employees shallhave readyaccess
to railroad-provided sanitation facilities outside ofthe locomotive that meet otherwise
applicable sanitation standards, at frequent intervals during the course of their work
shift, or the railroad shall arrange for en route access to such facilities;

(v) Locomotives of tourist, scenic, historic, or excursionrailroad operations, whichare
otherwise covered by this part because they are not propelled by steam power and
operate onthe generalrailroad system oftransportation, but on which employees have
ready access to railroad-provided sanitation facilities outside of the locomotive, that
meetotherwise applicable sanitation standards, at frequent intervals during the course
of their work shift; and

(vi) Except as provided in §229.14 of this part, control cab locomotives designed for
passenger occupancy and used inintercity push-pull service thatare not equipped with
sanitation facilities, where employees have ready access to railroad-provided
sanitation in other passenger cars on the train at frequent intervals during the course
of their work shift.

(2) Paragraph (a)(3) of this section shall not apply to:

(i) Locomotives of a Class Irailroad which, prior to June 3, 2002, were equipped with
a toiletfacility inwhich human waste falls via gravity to a holding tank where itis stored
and periodically emptied, which does not conform to the definition of toilet facility set
forth in this section. For these locomotives, the requirements of this section pertaining
to the type of toilet facilities required shall be effective as these toilets become
defective or are replaced with conforming units, whichever occurs first. All other
requirements set forth in this section shall apply to these locomotives as of June 3,
2002; and

(if) With respect to the locomotives of a Class | railroad which, prior to June 3, 2002,
were equipped with a sanitation system other than the units addressed by paragraph
(b)(2)(i) of this section, that contains and removes humanwaste bya method thatdoes
not conform with the definition of toilet facility as set forth in this section, the
requirements of this section pertaining to the type of toilet facilities shall apply on
locomotives in use on July 1, 2003. However, the Class | railroad subject to this
exception shall not deliver locomotives with such sanitation systems to other railroads
for use, in the lead position, during the time between June 3, 2002, and July 1, 2003.
All other requirements set forth in this section shall apply to the locomotives of this
Class I railroad as of June 3, 2002.

(c) Defective,unsanitary toiletfacility; prohibitionin lead position. Except as provided
in paragraphs (c)(1) through (5) of this section, if the railroad determines during the
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daily inspection required by §229.21 that a locomotive toilet facility is defective or is
unsanitary, or both, the railroad shall not use the locomotive in the lead position. The
railroad may continue to use a lead locomotive with a toilet facility that is defective or
unsanitary as of the daily inspection only where all of the following conditions are met:
(1) The unsanitary or defective condition is discovered at a location where there are
no other suitable locomotives available for use, i.e., where it is notpossible to switch
another locomotive into the lead position, or the location is not equipped to clean the
sanitation compartment if unsanitary or repair the toilet facility if defective;

(2) The locomotive, while non-compliant, did not pass througha location where it could
have been cleaned if unsanitary, repaired if defective, or switched with another
compliant locomotive, since its last daily inspection required by this part;

(3) Uponreasonable request ofalocomotive crewmember operating alocomotive with
a defective or unsanitarytoiletfacility, the railroad arranges for access to a toilet facility
outside the locomotive that meets otherwise applicable sanitation standards;

(4) If the sanitation compartment is unsanitary, the sanitation compartment door shall
be closed and adequate ventilation shall be provided in the cab so thatitis habitable;
and

(5) The locomotive shall not continue in service in the lead position beyond a location
where the defective or unsanitary condition can be corrected or replaced with another
compliant locomotive, or the next daily inspection required by this part, whichever
occurs first.

(d) Defective, unsanitary toilet facility; use in trailing position. If the railroad
determines during the daily inspection required by 8229.21 that a locomotive toilet
facility is defective or is unsanitary, or both, the railroad may use the locomotive in
trailing position. If the railroad places the locomotive in trailing position, they shall not
haul employees in the unitunless the sanitation compartment is made sanitary prior to
occupancy. If the toiletfacility is defective and the unit becomes occupied, the railroad
shall clearly mark the defective toilet facility as unavailable for use.

(e) Defective, sanitary toilet facility; use in switching, transfer service. If the railroad
determines during the daily inspection required by §8229.21 that a locomotive toilet
facility is defective, but sanitary, the railroad may use the locomotive in switching
service, as setforth in paragraph (b)(1)(ii) of this section, or in transfer service, as set
forth in paragraph (b)(1)(iii) of this section for a period not to exceed 10 days. In this
instance, the railroad shall clearly mark the defective toilet facility as unavailable for
use. After expiration of the 10-day period, the locomotive shall be repaired or used in
the trailing position.

() Lack of toilet paper, washing system, trash receptacle. If the railroad determines
during the daily inspection required by 8229.21 that the lead locomotive is not
equipped with toilet paper in sufficient quantity to meetemployee needs, or a washing
system as required by paragraph (a)(4) of this section, or a trash receptacle as
required by paragraph (a)(6) of this section, the locomotive shall be equipped with
these items prior to departure.

(g) Inadequate ventilation. If the railroad determines during the daily inspection
required by 8229.21 that the sanitation compartment of the lead locomotive in use is
not adequately ventilated as required by paragraph (a)(1) ofthis section, the railroad
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shallrepairthe ventilation prior to departure, or place the locomotive intrailing position,
in switching service as set forth in paragraph (b)(1)(ii) of this section, or in transfer
service as set forth in paragraph (b)(1)(iii) of this section.

(h) Door closure and modesty lock. If the railroad determines during the daily
inspectionrequired by §229.21 thatthe sanitation compartment on the lead locomotive
is not equipped with a door that closes, as required by paragraph (a)(2)(i) of this
section, the railroad shall repair the door prior to departure, or place the locomotive in
trailing position, in switching service as set forth in paragraph (b)(2)(ii) of this section,
or in transfer service as set forth in paragraph (b)(2)(iii) of this section. If the railroad
determines during the daily inspection required by §229.21 that the modesty lock
required by paragraph (a)(2)(ii) of this section is defective, the modesty lock shall be
repaired pursuant to the requirements of 8229.139(e).

(i) Equipped units; retention and maintenance. Except where a railroad downgrades
a locomotive to service in which it will never be occupied, where a locomotive is
equipped with a toiletfacility as of [the effective date of the final rule], the railroad shall
retain and maintain the toilet facility inthe locomotive consistent with the requirements
of this part, including locomotives used in switching service pursuant to paragraph
(b)(1)(ii) of this section, and in transfer service pursuant to paragraph (b)(2)(iii) of this
section.

() Newly manufactured units; in-cab facilities. Alllocomotives manufactured after June
3,2002, except switching units built exclusively for switching service and locomotives
builtexclusively for commuter service, shallbe equipped with a sanitationcompartment
accessible to cab employees without exiting to the out-of-doors for use. No railroad
may use a locomotive built after June 3, 2002, that does not comply with this
subsection.

(k) Potable water. The railroad shall utilize potable water where the washing system
includes the use of water.

§229.139 -- Sanitation, servicing requirements.

(a) The sanitation compartment of each lead locomotive in use shall be sanitary.

(b) All components required by 8229.137(a) for the lead locomotive in use shall be
present consistent with the requirements of this part, and shall operate as intended
such that:

(1) All mechanical systems shall function;

(2) Water shall be present in sufficient quantity to permit flushing;

(3) For those systems that utilize chemicals for treatment, the chemical (chlorine or
other comparable oxidizing agent) used to treat waste must be present; and

(4) No blockage is present that prevents waste from evacuating the bowl.

(c) The sanitationcompartment of each occupied locomotive used in switching service
pursuantto §229.137(b)(1)(ii), in transfer service pursuant to §229.137(b)(1)(iii), orin
a trailing position when the locomotive is occupied, shall be sanitary.

(d) Where the railroad uses a locomotive pursuant to 8229.137(e) in switching or
transfer service with a defective toilet facility, such use shall not exceed 10 calendar
days from the date onwhichthe defective toiletfacility became defective. The date on
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which the toilet facility becomes defective shall be entered on the daily inspection

report.
(e) Where it is determined that the modesty lock required by §229.137(a)(2) is

defective, the railroad shall repair the modesty lock on or before the next 92-day
inspection required by this part.

Guidance:

There are severa types of locomotive cab toilet facilities in use today. Micophor, Envirovac
Vacuum Systems (EVAC), and Motive Equipment, Inc. (MEI) are a few of the most common

types.

The Norfolk Southern Railway and Amtrak primarily use the EVAC systems.

MICROPHOR usesatwo-tank system, the only one of itskind. Humanwasteisdepositedinthe
tank directly below; when flushed, it is passed by way of pipinginto a chemicd (chlorine) holding
tank for biologica break-down, then passed out to a drip pipe to atmosphere (right-of-way).
NOTE: Seefigure 2, page 70, which demonstrates how a Microphor toilet operates.

Other manufacturer’ s toilets use only one tank. The same tank that waste is passed into is used
as a halding tank. The flush smply opens a flgpper and forces clean water to wash or rinse the
bowl and then dlows the waste to pass into the tank bdow whereit isbiologicaly (chemicdly)
broken down. If the proper amount of chlorine is used and the tank is notover filled to capacity,
itisretained until it is sucked out by the railroad maintenance person when it istime for service.
Remember, thistype of toilet is only one tank.

The most common causes for locomoative toilet sysems failing, regardless of the manufacturer, is
the lack of maintenance by the railroads, vandaism, and paper towels and/or various other types
of foreign matter being introduced into the toilet sysem. Toilet systems are designed to break
down only human waste and common toilet paper, nothing else.

Surveys indicate that any kind of paper towe will clog and foul thesetoilet systems. By being too
thick to be broken down by the chlorine, it clogs the sysem and makes the filtering system
ineffective.

The qudity and/or lack of maintenance by the railroads greatly contribute to non-compliance
problems. Individua railroads are responsible for maintenance schedules. The frequency of
maintenance and servicing redly dependsonthe use of the facility, the number of crewmembers,
crew changes and use by outside parties. Often, servicing personne are guilty of using thewrong
or improper chemicds to break down the bacteria in the toilet systems. Also, if an improper
deaning agent is used to dean the toilet, it can contaminate and render the toilet’s chemicas
ineffective.
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The most common complaints are:

1. Toilet Compartment Stinkg/Dirty;

2. System Toilet Tank Plugged;

3. Toilet Does Not Hush;

4, Lack of or No Water In Holding Tank;

5. Waste System Pipe Leaks,

6. Water Tank Leaks,

7. Strong Chlorine Odor In Toilet Compartment;

8. Low Valtage Ground From Tank Heating System;

0. (Moddsw/ holding tanks) Full/Overflowing Tanks,

10. Insufficient Chlorine In Chlorinetor;

11.  Strong Chlorine Odor In Cab (Poor or No Ventilation);
12.  Vent Pipeor Vent Hole Plugged;

13. Waste Holding Tank or Fresh Water Holding Tank Frozen,
14. Broken/Damaged Chlorinator Cap/Sedls,

15. Loose Chlorine Slugs On Hoor In Toilet Compartment;

16.  Toilet Does Not Fush;

17.  Tamponsand/or Feminine Napkins Found In Toilet Bowls - Impossble To Be Broken

Down In Chlorine. Thisis becoming more of acommonproblemsnce therise of femde
employees throughout the railroad system.

Section 229.137(c) prohibits arailroad from placing alocomotive with anunsanitary or defective
toilet in the lead pogtion. The railroad makes this determination at the time of the daily
inspection required by 8229.21. In order for FRA take aviolation of §229.137(c), among other
things, FRA must show that the railroad determined at the time of the daily inspection that the
locomoative toilet facility was defective and/or unsanitary. Without that showing, FRA will not be
ableto sugtain aviolation.

This also gpplies if FRA wants to take violations under 8229.137(d)-(h). For each of those
sections, FRA must show that the railroad made the determination (of lack of toilet paper or
inadequate ventilation or lack of a modesty lock, etc) at the time of the daily inspection.

As noted in the preamble to the Final Rule, en route faillures that occur after the daily inspection
impose no burden on the railroad until the next daily inspection isdue.  According to Working
Group membersinvolvedindrafting the rule, the current railroad practice concerning enroutetoilet
faluresisto move defective tailetsinto the trailing position, where it ispossbleto do so. Please
note, however, that the find rule does not require such a movement.

Proper Ventilation:

Ventilationisa serious problem. Someof the problemsfound during afied survey arethat the vent
caps have been pulled off or removed and the vent pipe has been plugged with paper towels.
With the tailet in use and no ventilation, the odor will soon migrate into the cab and crew area of
the locomotive.
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Some railroads smply cut a hole in the nose of the cab and place avent over it, to avoid outside
debris from entering the toilet compartment. Thisisthe basc syslemusng ambient ar to circulate.
It works best when the toilet compartment door is closed and the locomotive is in motion.
However, some railroads have indaled a pogtive pressure ventilation syssem. Thisisdone by a
pipe that runs from the toilet compartment through the cab wal and into the engine room exhaust
fan compartment. This sysem vents even if the locomative is standing gill and the toilet
compartment door open. Note: This system dill works best with the toilet compartment door
closed. Some locomoatives will not vent while standing still. They only vent with the locomoative
in motion, and when the toilet compartment door is kept closed. This is commonly known as
negative ar flow. However, thisisnot an exception nor a violation, if the door is open and the
locomotive is standing ill. If the toilet is operating properly and the door is closed with the
locomoative standing till, the cab odor should be minima and diminish when the locomoative is in
moation. There are no pecifications as to how a locomoative toilet facility can be or has to be
vented. Theimportant thingisthat it works. Remember, dl toilet compartments, regardlessof type
of locomoative or venting system, work best with the toilet compartment door closed.

Be aware that toilet compartment door gaskets (sedls) make a difference in ventilationand should
be replaced whenneeded. Although the regulation does not specificaly address the door sedlsor
gasket, Ingpectors should note a defective door sedl or gasket and inform the railroad supervisor
in charge of locomotive repairs and/or service that the defective condition could lead to an odor
problem, which could become a compliance issue.

Toilet Facility Lighting:

Thesanitationregulations do not specificaly addresslighting for thetoilet compartment. However,
because the toilet facility is considered a compartment of the locomotive, the provisions of
§229.127(b) would apply. Therefore, if the lighting is inadequate, missing, or inoperative, then it
should be consdered as adefect. Surveys have indicated that lighting problems are attributed to
ether the use of light bulbs with improper wettage, or burned out light bulbs. This can be dso
consdered atripping hazard, if the compartment isdark enough or even near black (0-Vishility).
Inthe case of many older locomotives, appurtenances have been ingaled or retrofitted inthe nose
of the locomoative in such amanner asto impose an obstructioninthe way of the toilet and in some
cases can cause accident or injury to the person using the fecility.

Modesty L ocks:

Modesty lock means a latch that can be operated in the norma manner only from within the
sanitary compartment, that is designed to prevent entry of another person when the sanitary
compartment isin use. A modesty lock may be designed to dlow deliberate forced entry in the
event of an emergency.

I mportant Note: The modesty lock does not have to be able to be opened from the outside in
anemergency. Most modesty locks currently in use consist of asecondary latch and are generaly
made of plastic and canessly be broken withmoderateforce. If the secondary latchisbeing used
as a modesty lock and is broken, then this should be considered a defective modesty lock and
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handled in accordance with §229.139 (e).

Acceptable Forms of Sanitation (Personal Hygiene):
There should aso be a suffident quantity of freshwater, either for drinking or for washing or rinang
hands after usng the toilet facility.

There are many types of acceptable forms of deaning and washing solutions for crew membersto
utilize for persond hygiene. The most common is crew packs. This package contains waterless
hand cleaner, paper towds, asmal quantity of toilet paper and a trash bag. These are usudly
avalable either when the crew reportsfor duty or placed inthe cab by railroad service employees.
Some locomotives may aso be equipped withsnksfor washing hands. If thisis the case, then an
ample amount of water must be available for washing and rinang hands. However, sinks are not
mandatory, and even if asnk isin place, it may not be used if crew packs are available.

Regulation:
Subpart D -- Design Requirements

§229.141 Body structure, MU locomotives.

Guidance:
Although this Subpart is not expected to be used by the fidd Ingpectors during routine ingpection
activity, it must be considered when conducting accident investigetions, especially when there has
been a head-on or rear end collison. Also, event recorder preservation requirements must be
observed.
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